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THE ADVANCING PENDULUM OF BIO- 
LOGICAL THOUGHT 

THE specialist often finds it interesting, 
and sometimes profitable, to pause in the 
intensive pursuit of his own little field and 
take time to contemplate the general trend 
of thought in biological science. 

In my own case it is often borne in upon 
me that the zoological public is little in- 
terested in the group of animals, the Hy- 
droida, with which I work, and it is a posi- 
tive relief to contemplate the broader as- 
pects of the field of natural science. 

Let this, then, be my excuse for present- 
ing a paper that is non-technical in form 
and more of the nature of a general survey 
of the path along which we have traveled 
in the acquisition of general biological 
truth. 

Upon taking such a survey it at once be- 
comes evident that progress has been made 
along a sharply zigzag road, with succes- 
sive swings to right and left, involving 
abrupt changes of accepted theories. In 


- facet this path is that which would be traced 
- by a pendulograph as made by an advanc- 


ing pendulum. The actual movements 
would be mainly to the right and left of a 
median line representing actual progress, 
but each swing of the pendulum would 
make a slight but sure advance along that 
median line. 

The idea is not really new and has been 
incidentally touched upon by various 
writers; but it seems to me that it would be 
profitable to consider with some care a few 
of the comparatively reeent swings of the 
pendulum, to note the advance made by © 
each, and possibly to arrive at some general 
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statements as to our attitude toward the 
work and our fellow workers. 

For this purpose let us give our atten- 
tion to some of the more important swings 
of our pendulum that have taken place 
since the appearance of that epochal event, 
the appearance of Darwin’s ‘‘Origin of 
Species by Means of Natural Selection.’’ 

As is usually the case, the workers im- 
mediately following Darwin were inclined 
to outdo their leader, to out-Darwin Dar- 
win and to overwork the theory which he 
advanced, making natural selection the 
sole efficient cause of the origin of species. 

By far the ablest and most prominent 
writer who thus swung the pendulum 
away from the sane and reasonable path 
along which Darwin had advanced was 
August Weismann, who startled the world 
with his declaration that acquired charac- 
ters were not inherited, and advanced the 
theory of the continuity and stability of 
the germplasm. This fascinating and mi- 
nutely worked out scheme for advancing 
and clenching the argument for natural 
selection found many opponents and many 
ardent advocates. The battle was raged 
round the chromosomes as the center, and 
their intricacy and theoretical details were 
elaborated by Weismann and others until 
germplasm and somatoplasm, determinants, 
ids and idents were the stock in trade of 
every callow as well as learned biologist, 
in spite of the fact that these latter were 
unknown and unknowable. Indeed the 
whole fabric bid fair to break down by the 
very complexity of the concepts borne of an 
endeavor to imagine a machinery adequate 
to account for the increasingly intricate re- 
quirements of the known facts of heredity 
and evolution. 

At the present time these terms have been 
in part abandoned and in part supplanted 
by others, but the pendulum had not only 
swung far to one side, but had actually ad- 
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vanced. This advance is probably hey 
shown in the almost universal acquiescence 
at present in the idea that acquired Charae. 
ters are, at best, seldom inherited anq that 
such cases are too few to be Seriously cop. 
sidered as affecting greatly the trend of 
evolution. 

But another, and perhaps more impor. 
tant gain was in the impetus given to the 
study of cytology, particularly the }p. 
havior of the nucleus, and the consequent 
marvelous improvement in the technique of 
the study of the chromosomes and the fs. 
cinating phenomena of fertilization and 
cell division. These are indeed important 
gains, however much the details of the 
Weismannian doctrine may be modified by 
subsequent discoveries. 

But suddenly the pendulum began to 
swing the other way. Theodore Eimer in 
Germany vigorously, if somewhat uw. 
wisely, attacked the position of Weismann, 
being followed by others in Europe and by 
many of our own countrymen led by our 
famous paleontologist, Professor E. D. 
Cope. These latter formed what was then 
known as the ‘‘ American School’’ of Neo- 
Lamarckians, who believed that acquired 
characters were inherited and that varia- 
tions appear in definite directions and 
‘‘are caused by the interaction of the or- 
ganic being and its environment.”’ 

Few of the younger naturalists preset 
can have any conception of the heat of the 
battle waged between the Neo-Darwiniat 
and Neo-Lamarckian schools in the last de- 
cade of the nineteenth century. Professor 
Cope himself was a born controversialist 
and one of the most trenchant and quick 
witted debaters among American biolo- 
gists. Many of the older zoologists wil 
picture to themselves his alert pose, 1 
square-cut chin and the light of battle ™ 


his eye as he debated the question in meet 
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agenesis, kinetogenesis, physiogenesis, bath- 
mogenesis and mnemogenesis. 

The advance made by this Neo-Lamarck- 
an swing of the pendulum was not so great 
nor so sure as its immediate predecessor. 
The battle in the main went against the 
Neo-Lamarckians. But they were a no- 
table company, embracing many of the 
foremost names in the biological roster of 
that time. Such names as Hyatt, Cope, 
Dall, H. F. Osborn, Packard, Riley, Eigen- 
mann and many others are significant of 
the standing of that notable group. 

But there was some advance made by the 
Neo-Lamarckian swing. Cope’s ‘‘law of 
the unspecialized’’ was a direct contribu- 
tion to our understanding of the course, if 
not the cause, of organic evolution in its 
broader aspects; and Eigenmann’s argu- 
ment for the inheritance of acquired char- 
acters drawn from his masterly studies of 
blind vertebrates has not, so far as I am 
aware, been successfully controverted. To 
this day a very respectable body of zoolo- 
gists are inclined to feel, deep down in 
their consciousness, that, as Geddes and 
Thomson say: 

It is idle to say that what living creatures do or 
fail to do has no racial importance. 

The remaining swing of the pendulum 
that demands our attention has just reached 
its maximum, and may well be designated 
as the ‘‘Mendelian swing.’’ Not entirely 
Mendelian, either, but partly de Vriesian. 
This was in a direction tending to a wide 
departure from the position that had been 
taken by practically all workers since Dar- 
win; i. ¢., that natural selection had worked 
mainly, if not exclusively, by the gradual 
summation of small but appreciable indi- 
Vidual variations. De Vries, with his 
famous evening primrose, had demon- 
Strated, to his own satisfaction at least, 
that species arise by sudden mutations and 


*“Evolution,’? 1911, p. 201. 
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thus sprung full-orbed into being and that 
ordinary variations never produced spe- 
cies by their summation. He claimed, how- 
ever, that his theory was a direct contribu- 
tion to Darwin’s theory of natural selec- 
tion. 

At about the same time that de Vries 
was working with his primroses, the Aus- 
trian monk, Mendel, was working with 
Sweet peas and made discoveries whose im- 
portance was not recognized until, in 1900, 
his results were verified by de Vries, Bate- 
son and others in Europe and Castle, 
Davenport and others (a little later) in 
America. This was another epochal event 
in biological advance, and the scientific 
world was soon plunged into a warm dis- 
cussion of the ‘‘Mendelian Law.’’ Domi- 
nant and recessive, segregation, homozy- 
gotes and heterozygotes, determiners and 
factors, genotypes and phenotypes, were 
the order of the day. But worse was still to 
come. Factors of four kinds, determiners 
of three kinds, potencies of three kinds; 
then inhibitors to explain why the thing 
did not work. Allelomorphs, sex-limited 
inheritance and side chains, sweet peas and 
white mice, guinea-pigs and chickens, filled 
the circumambiant atmosphere. Biological 
laymen endeavored to steady their whirl- 
ing brains while filled with admiration for 
the warm imagination of these new proph- 
ets. Intricate genealogical tables of new 
and fearful mien stared at us from black- 
board, chart and printed page, and we 
tried, with indifferent success, to look in- 
telligent. 

Bateson, in his address as president of 
the Britsh Association, capped the climax 
when he added to the world-stupefying 
clamor of the opening war with the follow- 
ing verbal bomb: 

We must begin seriously to consider whether the 


course of evolution can at all reasonably be rep- 
resented as an unpacking of an original complex 
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which contained within itself the whole range of 
diversity which living things present. 

Man simply an unpacked ameba! The 
mammal but a released protozoan! Amaeba 
proteus a Prometheus bound! Not only 
the myriads of factors which represent 
‘the whole range of diversity which living 
things present,’’ but also the inhibitor for 
each waiting to assist in the unpacking and 
the thing that did the unpacking, all en- 
compassed within the confines of a primor- 
dial cell! Also an implied super-Mosaic 
Diety that foresaw all this and did the orig- 
inal packing. The good old Presbyterian 
doctrine of foreordination absolutely out- 
done at last! Regeneration in its original 
theological sense biologically affirmed! 
And why not? Since we are told that un- 
chastity in women is a unit character, 
chastity is attained by the miraculous re- 
lease brought about by an inhibitor that is 
brought to a sense of its sinfulness and 
abandons its wicked ways; and the poor 
woman is started on the way to total sanc- 
tification ! 

Surely, we have now witnessed the ex- 
treme swing of the pendulum along the 
Mendelian path, and the reverse swing is 
due. 

But no one will deny, all jesting aside, 
that real progress has been gained by the 
Mendelian swing, nor that this doctrine 
has contributed a distinct advance in our 
biological thinking. Few will fail to ac- 
knowledge that the factorial hypothesis ex- 
plains much that has been obscure; that 
dominant and recessive are terms that will 
endure; that mutation will solve many a 
perplexing problem, possibly not of spe- 
cies in a state of nature, but surely of va- 
rieties under cultivation and of hybridiza- 
tion. 


The idea of rhythm or swing has been in © ’ 
_ of the conservative mass of thinkers 1 any 


the minds of many thinkers. It is at the 
center of biological activities. Geddes and 
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Thomson, in speaking of the historical os. 
cillations between the mechanistic inter. 
pretation of the living organism ang the 
vitalistic appreciation of it, say: 

Now it is a machine and again it is a Spirit, now 
an automaton and again a free agent, now ap 


engine and again an entelechy. The pendulum of 
thought continues to swing.2 


Numerous illustrations of this biological 
rhythm will occur to each of us. Cell dj. 
vision and conjugation, medusa and hy- 
droid colony, growth and reproduction 
anabolism and katabolism, life and death, 
These are all swings of the pendulum. By; 
there is also a steady advance. The life of 
the individual includes both swings, but 
there is also a real advance in the complex. 
ity of the species; and from these advances 
new species arise, whether by mutation or 
by the accumulation of variations. 

The question as to what causes the ad- 
vance will be answered when we at last 
find the real cause of evolution itself. 

In contemplating this swinging and ad- 
vanecing pendulum of thought certain 
fundamental principles of wide application 
come to occupy the focus of attention: 

1. While the pendulum swings regi- 
larly to right and left, it never actually re- 
traces its course; but advances with each 
swing. There is a net gain which records 
definite progress, and this progress is, i 
general, along the line of evolution. 

2. The extreme of each swing is actually 
further away from the real path of prog- 
ress than the mean, away from the mail 
direction of advance. The extremest is al- 
most invariably wrong, in the main. He 
lets his imagination run away with him and 
earry him much too far, and the wise mal 
will not follow him, but stops far short of 
the extreme and usually actually pulls 
back. This is the really valuable servic? 


2‘*Fvolution,’’ 1911, p. 202. 
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province of thought; they tend to a return 
to the mean of wisdom and sanity. To 
change our simile for a moment, the ex- 
tremist carries the ball far to the left or 
right in an end run; but he advances it 
somewhat, and the conservative mass of his 
colleagues brings the ball back to the cen- 
ter of the field and more directly in front 
of the goal. 

It is almost hopeless to-day to look for a 
Weismannian in the extreme sense, but 
there is a practical acceptance of the idea 
of the continuity and stability of the germ- 
plasm. Probably no one now would give 
adherence to Cope’s complete program, but 
many believe that, somehow, acquired char- 
acters play a real part in the advance of 
species. In my opinion, too, there are very 
few indeed who would frankly subscribe to 
the extreme of Bateson’s doctrine regard- 
ing the unpacking process, but there are 
very many who admit that the Mendelian 
law is a very important thing in heredity, 
whether it really advances evolution or not. 

3. We should be exceedingly hesitant in 
unreservedly condemning the leaders of 
the past, or the theories they advanced. 
Each one of them has done good service 
and each has been the vehicle of some im- 
portant truth. Perhaps none of the theo- 
ries advanced by Darwin has been so merci- 
lessly ridiculed as that of pangenesis. Yet 
I find in one of the most recent utterances 
of T. H. Morgan the following: 

There is extensive evidence from cytology, ex- 
perimental embryology and regeneration to show 


that all the different cells of the body receive the 
Same hereditary factors.3 


The swing of the pendulum back from 
the extreme position taken by Bateson has 


surely commenced, as the following quota- 
. tons will show, 


; ‘a Mechanism of Mendelian Heredity,’’ 1915, 


SCIENCE 


407 


Castle, one of the leading American au- 
thors in Mendelianism, says: 

The more carefully we scrutinize the mutation 
theory the more serious do our doubts become, 
whether it is a secure foundation to build on, and 
again whether sport variation has had any part in 
the evolution of species is accordingly very doubt- 

The veteran zoologist, Wm. H. Dall, 


says, in commenting om Bateson’s address: 


We may admit the value of the Mendelian dis- 
covery in its relation to low and relatively simple 
organisms, like plants, and also that in higher or- 
ganisms Mendelian effects can sometimes be 
traced, but that unbridled hypothesis should be 
permitted to cover our colossal ignorance is not 
what we expect from such a source. When the 
observed facts flatly contradict a hypothesis a 
truly scientific expositor says ‘‘I can not account 
for it,’’ and does not cover up (to the lay mind) 
his ignorance by the phrase of ‘‘an inhibitory 
factor.’’5 


No more honored name is at present on 
the roster of American biologists than that 
of E. B. Wilson, and the following quota- 
tion from him has a weight that all must 
recognize : 

And yet, as far as the principle is concerned, I 
am bound to make confession of my doubts whether 
any existing discussion of the problem affords 
more food for reflection, even to-day, than that 
contained in the sixth and seventh chapters of the 
‘*Origin of Species’’ and elsewhere in the works 
of Darwin. 


The next swing of the pendulum lies in 
the immediate future, and we know not 
what it will bring forth; but we do know 
that it will be the means of a new advance 
along the road to a better understanding 
of nature’s methods. 

In the meantime, what should be the 
attitude of the systematist? Bateson would 
say that he is out of the game altogether, 
as the following quotation will show: 


4ScrENCE, Vol. XLI., p. 98. 
5 SCIENCE, 1914, p. 245. 
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Their (the systematists’) business is purely 
that of the cataloguer, and beyond that they can 
not go. 

After full and calm reflection it seems to 
me that it is not too much to say that this 
utterance is proof positive that its author 
is hardly competent to pass an opinion on 
the work of his colleagues in other fields of 
biology however great his achievements in 
his own province. Castle expresses the 
following opinion: 

It is easy to dispose of the work of the syste- 


matist by assuming that he does not know his 
business, but is it wise to do so?7 


As a matter of fact it seems to me that 
the systematist is affected not at all by Men- 
delianism. His species must be limited on 
phenotypic grounds alone, because the ex- 
ternal appearance and morphology are all 
that can possibly be known of all but an 
infinitesimal fraction of the hundreds of 
thousands of species that must be dealt 
with. He cares little about what is done 
with domesticated animals, nor is he 
greatly interested in forms produced under 
abnormal conditions of captivity, cross fer- 
tilization or other forms of enforced biolog- 
ical immoralities. Of the 10,000 species of 
modern birds, for instance, how many can 
be established on factorial grounds? When 
it comes to the half million or so of insects, 
a few score, or perhaps hundreds of species 
might be worked out in the laboratory by 
Mendelian rules; but the laboratory condi- 
tions are usually highly unnatural, and it 
is safe to say that the results would be end- 
less contradictions and confusion worse 
confounded; and the remaining hundreds 
of thousands of species would still have to 
be dealt with phenotypically or not at all. 

So, too, with the innumerable marine 
forms of invertebrates, a single order of 
which is a man’s job for a life-time, if he is 
to distinguish them phenotypically alone. 


6 Science, August 14, 1914, p. 245. 
7 Science, XLI., p. 98. 
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The task is absolutely hopeless if treat 
genotypically. 

The systematist knows that species differ 
from each other in very numerous small 
characters, and that, even if they would 
lend themselves to factorial analysis, the 
result would be much more perplexing thay 
the present system which continually 
evokes the wrath of our nonsystematie oj. 
leagues. 

Nor will our work be exclusively, or even 
mainly, that of the cataloguer. With the 
aid of our friends the morphologists, em. 
bryologists and paleontologists we will con. 
tinue to unravel the tangled skein of de. 
scent; and our opinion will be valued in 
proportion to the honesty, patience and 
skill which we bring to our work, just as it 
always has been. 

And so, I think, we can rest easy in 
the continuance of our job. Meanwhile we 
ean greatly admire the man who busies 
himself with the microcosm of the cell, 
and bid him God-speed. We can contem- 
plate with sympathetic delight the experi- 
mental zoologist as he shakes the eggs of 
the sea urchin and salts them with various 
kinds of salt. 

We can even derive pleasure and much 
entertainment from the marvelous feats of 
our ultra-Mendelian friend, in full assur- 
ance that he will produce a factor that will 
meet every possible requirement; and that 
if he doesn’t produce the factor he will 
have an inhibitor at hand to explain why 
the thing doesn’t work. And we can rest 
calm in the faith that, if neither factor nor 
inhibitor is forthcoming, he will in no wise 
be abashed, but will calmly declare the 
form under scrutiny to be nothing but 4 
fluctuating variety, and will smilingly cast 
it into the discard along with the system® 
tist, who will just as smilingly proceed 
with his customary activities. 

C. C. NuTTING 
SraTz UNIVERSITY oF IowA 
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ON THE NATURAL CHARGES OF 
METALS? 


In 1789 Bennett discovered that when two 
similar, insulated brass plates are placed very 
close together and parallel to each other and 
are simultaneously touched with pieces of 
different metal held in the hands they become 
charged relative to each other, and oppositely 
charged relative to the earth. Bennett gave 
the results of touching his plates with six 
different pairs of metals, and thus laid the 
foundation for what later came to be called 
the Volta contact series of metals. Bennett 
concluded as the result of his experiments that 
different substances have “a greater or less 
affinity with the electrical fluid,” and he pub- 
lished a series of “ Experiments on the Ad- 
hesive Electricity of Metals and Other Con- 
ducting Substances.” 

Bennett also tried the effect of touching one 
brass plate with a single metal while the other 
plate was parallel and very close to it but was 
joined to earth, and he found that his brass 
plate would take a positive charge when 
touched with lead ore, gold, silver, copper, 
brass, regulus of antimony, bismuth, tutenag, 
mercury and various kinds of wood and stone; 
but that it would take a negative charge from 
zine and tin. 

Six years later (in 1795) Cavallo published 
the results of a series of experiments on con- 
tact electrification. Cavallo placed a tin plate 
upon insulating supports and dropped a piece 
of metal upon it from the hand or from tongs 
ora spoon. He then tilted the tin plate and 
allowed the metal to slide off it, after which 
it was picked up and dropped onto the plate 
again. By sufficient repetition of this proc- 
ess, the plate became so highly electrified that 
the nature of its charge could be determined. 
Cavallo tried the effect of dropping his pieces 
of metal from a spoon or tongs of another 
metal, and made a large number of experi- 
ments upon the effect of heating or cooling 
the pieces of metal before they were dropped 


‘Read before a joint meeting of Section B of 
the American Association for the Advancement of 
Science and the American Physical Society, at 
Berkeley, California, August 5, 1915. 
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upon the tin plate. At the end of his experi- 
ments, he said, among his other conclusions: 


I am inclined to suspect that different bodies 
have different capacities for holding the electric 
fluid, as they have for holding the elementary heat. 


In the meantime, Volta had discovered the 
existence of an electric current in a circuit 
made of two metals and a moist conductor. 
He first thought the source of the current to 
be in the surfaces of contact of the metals with 
the moist conductor, but later concluded that 
the current was not only originated, but was 
sustained, by the mutual contact of two metals 
of a different kind. In support of this con- 
clusion, he published a series of experiments 
on contact electrification which were a virtual : 
repetition of Bennett’s experiments which had 
been published eight years before, but for 
which Volta gave Bennett no credit. 

Meanwhile, in 1792, Fabroni had published 
his celebrated paper entitled “ Upon the Chem- 
ical Working of the Different Metals upon 
Each Other at Ordinary Air Temperatures, 
and Upon the Explanation of Certain Gal- 
vanic Phenomena.” In this paper Fabroni 
showed that the surface cohesion of different 
metals is changed merely by their mutual con- 
tact, so that metals which before contact were 
not attacked by the oxygen of the air or of 
water are readily oxidized when in contact 
with another less oxidizable metal. When 
Volta’s discovery of the current was an- 
nounced, Fabroni naturally concluded that the 
chemical action which took place at the sur- 
face of contact of at least one of the metals 
and the moistened membrane was the cause 
of the electrical current. : 

As a result of the controversy which fol- 
lowed regarding the source of the electro- 
motive force in the voltaic current, a similar 
controversy arose over an entirely different 
question, viz., as to whether the transference 
of electricity from one metal to another as 
observed by Bennett and Cavallo was a pri- 
mary phenomenon of metallic contact, or 
whether it was due to a preceding action of 
oxygen or some other element upon one or 
both of the metals. Ostwald, speaking of the 
theory of direct electrification by contact says: 


“has 
we 
4 
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We stand at a point where the most prolific 
error of electrochemistry begins, the combating of 
which has from that time on occupied almost the 
greater part of the scientific work in this field. 


This opinion has undoubtedly been shared 
by most chemists and by many physicists from 
that day to this. 

It seems strange that those champions of 
the theory of the chemical origin of the con- 
tact charge who look upon Fabroni as the 
founder of their theory have overlooked the 
fact that what Fabroni especially undertook 
to show in his paper was that the mere con- 
tact of two metals weakens the cohesion be- 
tween the molecules of at least one of them, 
and that this change was precedent to the 
chemical action which he regarded as the cause 
of the electrical current. Since we now know 
that cohesion is an attraction between the elec- 
tropositive and electronegative ions of the 
metal, or more definitely, between the positive 
sub-atoms and the electrons within the metal, 
if we accept the foundation hypothesis of 
Fabroni we must conclude that the mere con- 
tact of two different metals produces a change 
in the electrical forces between their surface 
atoms before any chemical action is set up. 

That this opinion was shared by Berthol- 
let may be gathered from a translation in 
Nicholson’s Journal? of a part of Berthollet’s 
“Essai de Statique Chimique.” 

After a discussion of a number of experi- 
ments performed by Charles and Gay Lussac 
for the purpose of deciding whether the dissi- 
pation of a fine wire by the electric discharge 
of a Leyden jar was due to the heating effect 
of the spark or to some other cause, and their 
conclusion that the wire was not vaporized by 
heat, Berthollet concludes that the dispersion 
of the metallic particles precedes their oxida- 
tion, and says: 

Electricity favors this oxidation, inasmuch zs 
it diminishes the force of cohesion; it is thus that 
an alkali renders the action of sulphur on oxygen 
much more powerful, by destroying the force of 
cohesion opposed to it, and that a metal dissolved 
in an amalgam is oxidized more easily than when 
it is in the solid state. 


2Vol. 8, p. 80. 
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All the chemical effects produced in Substances 
submitted to the action of electricity seem Capable 
of being deduced from these’ considerations, anj 
of being explained by the diminution of the force 
of cohesion, which is the obstacle to the combina. 
tions which their molecules tend to form. 

The fundamental question at issue in the 
century-long battle which has been fought 
over contact electrification has been: Are the 
charges which are found upon two plates of 
different metals when they have been placed in 
contact and then separated due to some chen. 
ical action which has taken place at the time 
of contact, or were the two metals before they 
were brought into contact already electrically 
different with respect to each other? Or, since 
metals are said to be unelectrified when they 
have been put into good metallic contact with 
the earth while at a distance from other 
bodies, may two metals which are unelectri- 
fied with reference to the earth still be in 
different electrical states relative to each 
other ? 

Many physicists have maintained that two 
metals which have been discharged to the 
earth or to the inside of a hollow conductor 
are in absolutely the same electrical state, i. ¢., 
that they are in a condition of absolute elec- 
trical neutrality. Others have believed that 
the change in the electrical state of both 
metals when they are brought into contact 
with each other proves that they were not in 
an electrically neutral condition before con- 
tact. 

Among those who believe that before con- 
tact the metals are in an electrically neutral 
condition it is commonly held that the elec- 
trical displacement which occurs when two 
metals are brought into contact is due to 
the greater affinity of oxygen for one of the 
metals than for the other. Those who hold 
this view seem to overlook the fact that affinity 
for oxygen must be, itself, an electrice] attrac- 
tion. If zine has an affinity for oxygen, it is 
because the zinc is either electropositive or 
electronegative to oxygen. If zine has 4 
greater affinity for oxygen than copper has, the 
zine must be more electropositive or electro- 
negative to oxygen than is copper, and in con- 
sequence it must be electropositive or electro- 
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negative to copper. This being the case, and 
both being conductors, they ; should when 
brought near — each induce a free 
upon the other. 

was actually observed by 
Exner, who describes an experiment for show- 
ing it in Repertorium der Physik, XVII., 444 
(1881). In this experiment a zine plate was 
placed in a horizontal position, and after being 
discharged to earth was insulated. A similar 
copper plate could be lowered parallel to the 
zine plate and very near it. This copper plate 
was earthed, then insulated and brought very 
near to the zine plate and connected to an 
electrometer. This caused an electrometer de- 
flection of +9 scale divisions, due to the free 
charge induced upon the copper plate by the 
zine. The copper plate and electrometer while 
still connected were earthed, and the elec- 
trometer deflection returned to zero. They 
were then again insulated, and while still con- 
nected, the copper plate was raised from the 
zine plate. The electrometer then showed a 
deflection of —9 scale divisions, due to the 
bound charge which had been induced upon 
the copper plate. After the copper plate was 
removed the zine plate was tested and showed 
no free charge, it having been insulated 
throughout the experiment. 

This seems to show conclusively that a 
zine plate which has been discharged to earth 
and insulated is capable of inducing a free 
positive charge upon an insulated copper 
plate which is brought near it. 

Exner also showed that when a platinum 
plate and a zine plate, after having been dis- 
charged to earth and then insulated, are 
brought very near together each induces a free 
charge upon the other which may be shared 
with an electrometer. If the electrometer be 
connected first with the platinum plate it will 
show a positive charge. If the electrometer 
and plate be discharged to earth and again 
Insulated and the electrometer connected to 
the zine plate, it will show a negative charge. 
After this has been discharged to earth and 
the plate and electrometer again insulated the 
ry show another positive charge. 

y Exner was able to take twenty 
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successive charges, alternately positive and 
negative, from his plates before their induced 
free charges were entirely discharged. This 
corresponds exactly to discharging the con- 
ductors of an insulated Leyden jar alternately. 
The free charges induced by the approach 
of different metals to each other are discussed 
by Majorana in Phil. Mag., XLVIIL., p. 241, 
where they are called approach charges. 
Majorana also showed the attraction of one 
metal upon another at very small distances. 
It is difficult to see how these induced 
charges can be accounted for by any chemical 


explanation. Neither can they be accounted — 


for on the assumption of a double electric 
layer of any kind on the surface of the metal, 
since the distance between the positive and 
negative surfaces in such a layer would neces- 
sarily be so small that their differential effect 
would vanish at very small distances, and the 
induced charges may easily be observed when 
two plates of different metal are more than a 
centimeter apart. They may even be shown 
at much greater distances by using a hollow 
conductor of one metal and introducing the 
other metal into it. In this way an induced 
charge may be taken from the outer surface 
of the hollow conductor without bringing the 
two metal surfaces near together. In this 
case all talk of a double electrical layer is ex- 
cluded, as is also any chemical action taking 
place within the hollow conductor after the 
inner metal is introduced. 

This induced charge upon the outer hollow 
conductor may be shown even while the inner 
metal is in contact with the earth or with the 
inside of an earthed hollow conductor. A 
simple method of doing this is as follows: 

A Dolazalek quadrant electrometer, #, in 
the diagram, is enclosed in a cage of fine wire 
mesh which is earthed through a wire soldered 
to the water system of the laboratory. The 
outer case of the electrometer and one pair of 
quadrants are connected to this cage. The 
other pair of quadrants is connected to a hol- 
low metal cylinder, which may conveniently 
be about 15 centimeters long and 2 cm. in in- 
ternal diameter. This cylinder, (, in the dia- 
gram, is supported horizontally upon hard 
rubber blocks inside the cage. 
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A round metal rod or tube, R, in the dia- 
gram, about one centimeter in diameter, is 
mounted in earthed metal guides which are 
concentric with the hollow cylinder, C. One 
of these guides passes through the wall of the 
wire cage, and is in metallic contact with it. 
A hole is cut in the cage opposite the other 
end of the hollow cylinder, so that the rod can 
be pushed concentrically through the hollow 
cylinder without touching its walls. The rod 
is thus always in contact with the cage which 
forms the earthed hollow conductor, and the 
part of it within the hollow cylinder is also 
within this earthed hollow conductor and in 
metallic contact with its walls. 


~ 
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Before beginning an experiment, the needle 
of the electrometer, which was suspended by 
a quartz fiber, was charged from 200 dry cells 
and then insulated. The hollow cylinder, C, 
was then put in contact with the outer cage 
so that the free charge induced upon it by 
the electrometer needle might be taken off. 
When, now, the earthed rod was pushed 
through the cylinder, a charge was induced 
upon the cylinder which varied with the metal 
of the rod. Thus when a compound rod con- 
sisting of rods of the same diameter of zinc 
and copper put together, end to end, was 
pushed through the cylinder, the electrometer 
needle was differently deflected according as 
the zine or copper part of the rod was in the 
cylinder. Thus in one experiment the copper 
part of the rod was pushed through the 
cylinder C, which was then discharged to the 
cage and again insulated. The zinc part of 
the rod was then pushed into (, and the 
electrometer showed a deflection of 12.5 scale 


divisions. This was repeated regularly many 
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times. When the whole rod was withdra 
from the cylinder and an insulated copper 
of the same diameter was substituted for ; 
and was alternately connected to the zine and 
the carbon of a single dry cell, the electron, 
eter gave a difference of scale reading of 35 
scale divisions. Since the electromotive fore. 
of the dry cell used was about 1.25 Volt, the 
difference of deflection for the zine and copper 
ends of the rod indicated a difference of elec. 
tric state of about .4 volt, the zinc being 
electropositive to the copper. This difference 
remained unchanged when the rod was in cop. 
tact with the outer cage on both sides of the 
cylinder C. 

By substituting an induction cylinder only 
2.5 em. long for C, it was found that the zinc 
was most electropositive next to the copper, 
and that its electropositive charge decreased 
gradually with the distance from this junction, 

It has been known since the experiments of 
Cavallo that the contact charges of two metals 
depend upon their temperature. Since the 
contact charges which have been observed 
from Bennett’s time on are apparently the 
bound charges induced by the two metals upon 
each other when close together, it was to be 
expected that the charges which metals hold 
while in contact with the earth or with the 
inside of a hollow conductor should vary with 
the temperature of the metal. By heating one 
section of a rod of a single metal and cooling 
another section, this expectation was verified. 
Thus, in the case of iron, steel, copper, brass 
and tin, the warmer part of the rod was 
electronegative to the colder part; in alumin- 
ium the warmer part became markedly electro- 
positive, while in zine the change was very 
slight. 

Since the Thomson effect in iron indicates 
a change in the direction of the electromotive 
force at the junction of a hot and « cold part 
at about 150 degrees, an attempt was made to 
heat one end of a steel tube and keep the other 
end cold and measure the change of induced 
charge with a change in temperature. It was 
found that the tube used became more electro- 

negative as its temperature increased up 10 
150 degrees, or more. From 150 to 200 de 
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the electric charge of the metal changed 
became more electropositive with an increase 
in temperature. It was impossible to measure 
the induction of the tube much beyond 200 
degrees, since at higher temperatures the hot 
tube ionized the air and allowed the induced 
charge of the cylinder to discharge to the tube. 

It is interesting in this connection to note 
that the internal cohesion of iron and steel 
seems to change with a change in the fixed 
electric charge of the metal. In a paper on 
“Qontact Electromotive Force and Cohesion ” 
written several years ago it was shown that 
when the metals are arranged in their proper 
order in the contact electromotive series they 
are arranged in the inverse order of their co- 
hesion, so that the more electronegative a 
metal is in the contact series the greater is its 
cohesion. Since in the case of the steel tube 
used in the experiment described above the 
metal became more electronegative up to a 
temperature of about 150 degrees, it would 
seem to be a legitimate deduction that the ten- 
sile strength of the tube should increase up to 
this temperature and then begin to decrease 
with a rise of temperature. 

In a series of experiments made by C. Bach 
and described in Zeitsch. d. Deutsch. In- 
génieure, 1904, p. 1300, the tensile strength of 
iron was actually found to be much greater 
at 200 degrees than at 20 degrees. From 200 
to 300 degrees it decreases, but it is still 
greater at 300 degrees than at 20 degrees. At 
400 degrees it is only a little less than at 20 
degrees, 

In the Valve World of January, 1913, is an 
article by I. M. Bregowski and L. W. Spring 
on “The Effect of High Temperatures on the 
Physical Properties of Some Metals and 
Alloys.” In this article it is shown that 
samples of cast iron, both soft and hard, have 
a greater tensile strength at 300° F. than at 
70° F., and that at 750° F. the tensile strength 
1s still within one per cent. of as great as it is 
* at 70° F. In the case of a sample of Crane 
Ferrosteel the tensile strength is greater at 
150° F. than at 70° F. 


In a dissertation by A. Lantz, entitled “ Ein- 
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wirkung der Temperatur auf die Biegfahigkeit 
von Flusseisen und Kupferdraehten,” Berlin, 
1914, the author finds that what he calls the 
Biegfihigkeit of iron, 1. e., its malleability or 
toughness as measured by the number of times 
it can be bent short forward and backward at 
a given point before breaking, increases with 
the temperature to about 220 degrees and then 
decreases. In some cases the wire would stand 
twice as many short bendings at 220 degrees 
as at room temperature, while at 350 degrees 
it would stand only one fifth as many as at 
room temperature. The toughness of copper 
measured in this way continued to increase to 
320 degrees, which was the highest tempera- 
ture of the experiment. 

The above mentioned experiments all seem 
to indicate that the cohesion of iron increases 
with its increase of temperature so long as the 
iron continues to become more electronegative, 
and that the cohesion begins to decrease at 
about the temperature at which the iron begins 
to lose its negative charge. 

This is what we should expect if cohesion 
is an attraction between positive and negative 
charges. An increase of cohesion would then 
mean a greater attraction of the positive sub- 
atoms of the metal for movable electrons and 
a consequent increase of the negative charge of 
the metal. So far as we know, such a change 
in the attraction of the positive sub-atoms for 
electrons can be brought about only by a 
change in the specific inductive capacity of the 
metal. 

It would seem that all known phenomena of 
contact electrification may best be explained 
on the hypothesis that different metals when 
in electrical contact with the earth or with 
the inside of a hollow conductor, although by 
definition at zero potential, still actually re- 
tain characteristic charges which are capable 
of inducing a charge upon a different metal 
when brought near it. It is these characteris- 
tic charges which I have ventured to call the 
natural charges of the metals. 

When two metals are brought near together 
while in electrical contact with the earth, 
their natural charges are increased or dimin- 
ished by the bound charges due to their mu- 
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tual induction. If insulated while in this 
position and then separated, the whole or a 
portion of their bound charges become free 
charges. If while separated they are elec- 
trically connected with the earth, such a trans- 
ference of electricity will take place between 
each of them and the earth as will restore 
their original fixed charges. 

Since a metal within a hollow conductor of 
another metal is wholly within the field of in- 
duction of the outer metal, the fixed charge 
which the inner metal will take when in con- 
tact with the outer will be determined to the 
greatest possible extent by the bound charge 
induced by the outer metal. Accordingly, this 
will, in general, be different from the fixed 
charge which the inner metal will take in the 
earth’s field alone. It follows from this that 
when two metals inside a hollow conductor are 
brought into contact with each other and with 
the outer hollow conductor, the bound charges 
which they acquire are partly due to their 
mutual induction and partly to the induction 
of the outer hollow conductor. If they are 
flat plates and are placed parallel and very 
close together when touched to the outer con- 
ductor, their bound charges may be quite 
largely due to their mutual induction; if they 
are spheres with their surfaces touching while 
they are put into contact with the outer con- 
ductor, their bound charges will be determined 
principally by the induction of the outer con- 
ductor. 

Thus, a zinc ball about 5 centimeters in 
diameter was insulated by a silk thread and 
was lowered into a metal beaker of 750 c.c. 
capacity until it touched the bottom. It then 
held the fixed charge due to the induction of 
the surrounding beaker. When it was lifted 
out of the beaker, this charge became free, and 
could be shared with an electrometer. The 
tilted gold leaf electrometer of C. T. R. Wil- 
son was used on account of its small capacity. 

The difference in the gold leaf deflection 
due to twenty successive charges from the in- 


side of the bottom of a copper beaker and to . 


the same number of charges from the inside 
bottom of an exactly similar aluminium beaker 
was 20.8 scale divisions, when the sensitivity 
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of the instrument was 14 scale divisions {oy 
an ordinary dry cell. 

A disc of tinfoil a little larger than the bot. 
tom of the beaker was then pressed down int, 
each beaker until it rested on the bottom and 
was turned up about a centimeter around the 
inside of the beaker. The zinc ball was then 
charged as before by contact with the tinfoil 
instead of the metal of the beaker. As a meay 
of twenty such readings for each beaker made 
exactly as before the electrometer deflectioy, 
amounted to 20 scale divisions for the differ. 
ence of charge taken from the tin foil inside 
the two beakers. This showed that the fixed 
charges induced upon the zine ball were due 
almost wholly to the outside beakers instead 
of the inside tinfoil. 

The beakers were then inverted and the tin- 
foil discs were placed on the outside of their 
bottoms and the zinc ball charged by contact 
with the tinfoil as before. Here, where in- 
ductive influence of the beakers was almost 
wholly removed, the difference of the charges 
taken from the tinfoil dises averaged only 1.2 
scale divisions, which was not greater than 
the probable error of the experiment. 

A third series of readings was then made 
with the beakers loosely wrapped on the out- 
side with tinfoil which was turned in for a 
centimeter or so around the top. The zinc 
ball was lowered into the beakers and charged 
by contact with the bottom, as in the first 
series of experiments, both with the tinfoil 
around the beakers and with it removed. In 
this series, the difference in deflection due to 
the two beakers without the tinfoil was 234 
scale divisions, while with the beakers wrapped 
in tinfoil it was only 7.5 scale divisions. In 
this case, since the bound charges induced by 
the tinfoil wrapping upon the two beakers 
were different from their normal fixed charges, 
the charges which they, in turn, induced upon 
the zinc ball were also different from the 
charges which they induced with the tinfoil 
wrapping removed. | 


SUMMARY 


I have tried to show in the preceding paper 
that metals, and probably all other bodies 
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ghen in electrical contact with the earth still 
retain characteristic charges which are ca- 
pable of inducing electric separations in other 
hodies brought near them. 

That when two metals are brought near to- 
gether, their induced free charges will escape 
to the earth or to any other conductor with 
which they may be in metallic contact. 

Their bound charges remain in or on the 
metal. If after their free charges have es- 
caped the metals be insulated and then sepa- 
rated, the bound charges become free, and are 
the so-called contact charges of Bennett and 
Cavallo. 

The magnitude of the natural charge of a 
metal seems to be determined by its internal 
cohesion, and hence presumably by its specific 
inductive capacity. Whatever changes the 
specific inductive capacity of the metal, or 
even of its surface, will accordingly produce 
a change in the fixed charge of the metal. 

This point of view consists merely in intro- 
ducing the earth into the contaet series. It 
seems certain that the same metal will hold 
different charges when in contact with differ- 
ent parts of the earth, as it will when in con- 
tact with the interiors of different hollow con- 

ductors. 
FERNANDO SANFORD 

STANFORD UNIVERSITY 


THE FIRE AND THE MUSEUM AT 
OTTAWA 


Tue Museum of the Geological Survey, 
Ottawa, Canada, is to Canada practically what 
the National Museum is to the United States 
and the British Museum to the United King- 
dom. This museum has been greatly affected 
by the fire which, beginning about 9 P.M., 
Thursday, February 3, 1916, destroyed the 
Dominion Parliament building and caused 
the loss of several lives. Before 2 A.M., Feb- 
Tuary 4, while the flames were still spreading, 
a member of the cabinet was considering the 
use of the large auditorium in the Victoria 
Memorial Museum building as possibly a 
suitable place for the meetings of the House 
of Commons, and members of the Geological 
Survey were holding themselves in readiness 
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to clear any of the other space necessary. It 
will be remembered that this museum building 
was the home of the Geological Survey of 
Canada and the temporary quarters of the 
National Gallery of Canada. It was open to 
the public from nine till five daily except 
Sundays, Christmas day and Good Friday, and 
from two till five on Sundays during the 
winter. 

On the ground floor were the central hall, 
usually with special and timely exhibits, the 
main floor of the auditorium, the west hall with 
tentative mineralogical exhibits, the west wing 
for geology, but containing boxed specimens 
and camp equipment, the east hall with in- 
vertebrate paleontological exhibits, and the 
east wing with tentative exhibits of vertebrate 
paleontology. 

On the first floor were the tower hall with 
some ethnological specimens, the lecture hall 
gallery, the west hall—three fourths devoted to. 
tentative archeological exhibits and one fourth 
occupied by entomological exhibits—the west 
wing with permanent archeological and ethno- 
logical exhibits, and the east hall with zoolog- 
ical exhibits. On this same floor the east wing 
was occupied by Canadian pictures, and 
Greek, Roman and Italian renaissance sculp- 
ture, of the National Gallery. On the second 
floor were most of the offices and the library 
of the Geological Survey, and in the north- 
eastern room of the east hall an office of the 
National Gallery. On the same floor the east 
wing was occupied by Medieval and French 
renaissance sculpture, Royal Canadian Acad- 
emy Diploma Pictures and colored prints of 
the world’s most famous pictures, of the Na= 
tional Gallery. On the third or top floor were 
offices, the much used though small and tenta- 
tive museum lecture hall, the gallery of the 
library, the drafting room, study and stor- 
age rooms. On this floor the east wing was 
occupied by the oil and water colors, prints, 
etchings, drawings and bronzes of the Na- 
tional Gallery. In the basement were work 
shops, laboratories, distribution offices, photo- 
graphic department, and half a hall devoted to 
a workshop of the National Gallery. 

The Geological Survey, it may be seen, oc- 
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cupied practically all the building except the 
three and a half floors in the east wing and an 
office which were used by the National Gal- 
lery. Each hall and wing is practically one 
hundred and twenty feet long by sixty feet 
wide. The central hall was temporarily vacant 
and here the post office for the House of Com- 
mons, telephones, and two telegraph offices 
were installed before noon, or within less than 
fifteen hours after the fire started. 

About ten a.M., February 4, the morning of 
the fire, the survey staff was informed of the 
intended use of the building as a temporary 
home for the Dominion Parliament. The 
large auditorium with its gallery, which was 
only partially furnished and had been but 
little used for lectures, was immediately re- 
leased from museum uses and prepared by the 
Department of Public Works, so that the 
House of Commons was enabled to begin its 
session at 3 P.M. or in less than twenty hours 
after its deliberations had been disturbed by 
the fire. The throne, used by the Governor- 
General in the privy-council room, which was 
rescued from the fire, served for the speaker 
of the House of Commons. A press gallery 
was built back of the speaker. 

The west hall was occupied by the tentative 
exhibit of minerals. This exhibit was packed 
and removed in six hours or by 4 P.M., Friday, 
which was less than twenty hours after the 
fire began. The costly cases in which these 
minerals were exhibited had meanwhile been 
taken apart and placed in storage. Rooms for 
the members of the Senate were made here. 

The west wing, which was being prepared 
for geological and mineralogical exhibits, was 
cleared before Monday noon. The southern 
half of this hall was decorated, carpeted with 
the traditional scarlet carpet, and furnished 
with furniture, most of which had been saved 
from the Senate chamber. The walls were 
hung with portraits also rescued from the 
chamber, placed in order, King George ITI. 
and Queen Charlotte leading the others, which 
consist of the portraits of the speakers of the 
Senate, ranged in the order of precedence. 
The Senate met at 8 p.m. on Tuesday in this 
new chamber within seventy-five hours after it 


tory in the basement. Meanwhile the remain: 
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became known that the Senate would meet in 
the museum. North of the aisle the Senate 
Post Office and other rooms for their conyen;. 
ence have been built. 

The east hall with invertebrate Paleontolog. 
ical exhibits, similar in size to the other ex. 
hibition halls, contained thousands of gmaij 
and delicate specimens. These were all care. 
fully wrapped, packed and taken away. The 
work of dismantling had progressed so far by 
midnight or within twenty-eight hours afte 
the origin of the fire, that the Public Work; 
carpenters were enabled to begin erecting the 
walls of the offices for the convenience of the 
members, and twelve hours later or forty hours 
after the beginning of the fire all the museum 
specimens and cases had been moved from 
this part of the building, which was made into 
offices for members of the House of Commons, 

Of the east wing containing tentative ver- 
tebrate paleontological exhibits, three quarters 
were cleared and these exhibits were stored, 
with those of the other quarter, along the 
walls of the southern half of the hall. This 
clearing involved not only the moving of small 
exhibits in cases, but also of such heavy frag- 
ile specimens as the titanotherium and the 
skulls of dinosaurs and mammoths, yet it was 
all done within two hours after this notifica- 
tion, that is by noon, or in less than twenty 
hours from the time that the fire broke out. 

The ethnological’ specimens were taken out 
of the tower hall, which was then fitted up 
and used before Friday noon as a newspaper 
library corresponding to the one where the fire 
originated. 

Before noon, that is within less than two 
hours after notice, the tentative exhibit of 
Canadian archeology in seventeen cases, COv- 
ering three quarters of the west hall, was 
cleared of specimens and cases, while the 
tables upon which the cases stood were left for 
the use of the members of parliament. The 
specimens were transferred to sixty-eight 
trays and stored in the archeological labora- 


ing quarter of the hall had been cleared of a 
tentative exhibit of entomology in four cases. 
In this hall a place for the press gallery staf 
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to work, various offices for members of the 
senate, and offices for the Hansard staff which 
records the deliberations of the house were 
made ready before Monday noon. 

The exhibits in the permanent anthropolog- 
‘eal hall were left intact. Besides the exhibits 
the archeological specimens in storage under 
the exhibition cases were also undisturbed. 
The ethnological exhibits which are of speci- 
mens from the Eskimo, the Indians of the 
northwest coast of America and the Algon- 
quian and Iroquoian Indians of the eastern 
woodlands, were undisturbed. The aisles in 
this hall, however, were used for storing fur- 
nishings and specimens from various other 
departments and for office space for the eth- 
nologists. 

The zoological hall, similar in size to the 
others, was cleared by Sunday noon. This 
necessitated the taking apart of splendid large 
group cases and the dismantling of groups of 
seals, mountain goat, mountain sheep, musk 
oxen and various other exhibits and the re- 
moval to storage in the aisles of the anthro- 
pological hall of the smaller cases containing 
exhibits of mammals, birds and reptiles. The 
space was divided up into offices for the mem- 
bers of the House of Commons. 

The offices on the second floor were promptly 
vacated with the exception of two, that of the 
curator and mineralogist and that of the ver- 
tebrate paleontologist. The invertebrate 
paleontological offices were moved to the 
third floor. The archeological office was 
moved to smaller space in the entomological 
laboratory on the third floor, all specimens 
being taken to the laboratory. The known loss 
to archeological specimens caused by the move 
from both office and tentative exhibition is 
negligible, the damage being less than one 
dollar. Work on monographs will be ham- 
pered for lack of space to spread out the ma- 
terial for study, but every specimen is still 
available, on permanent exhibition, in storage 
under the exhibits, or in the laboratory where 
aisles allowing for the free passage of trays are 
maintained, though the storage reaches the ceil- 
ing in most of the remaining space. The eth- 
nological office was moved into the south end of 
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the anthropological exhibition hall and the 
botanical office was moved into the botanical 
herbarium on the third floor. The library was 
not disturbed. The vacated rooms were at: 
once occupied chiefly by the Cabinet and 
other members of the House of Commons. 

The offices, drafting room, workshops and 
storage on the third floor, were mostly re- 
tained, but the little lecture hall was released. 
The lectures in course were postponed indefi- 
nitely. The zoological study material and the 
herbarium were undisturbed. The physical 
anthropological office was concentrated into 
about half its former space, and an ethnolog- 
ical storage room was vacated. 

In the basement the workshops and labora- 
tories were mostly retained, as were the taxi- 
dermist department, the laboratory of verte- 
brate paleontology, the photographic depart- 
ment, and half a hall devoted to the workshop ~ 
of the National Gallery. Some work rooms 
were vacated, however, and the distribution 
offices with their vast store of publications and 
maps were moved to another part of the city. 

Of about a hundred and forty members of 
the survey staff over seventy moved about a 
mile to a series of buildings recently taken 
over by the government on the north side of 
Wellington Street between Bank and Kent 
Streets, while some sixty of those most inti- 
mately connected with museum work retained 
room in the Victoria Memorial Museum 
building. In this work of moving, militia 
motor lories were pressed into service, as well 
as sleighs and other transports, and the office 
furnishings and working specimens went out 
at the rate of sixty loads in one day. 

The National Gallery of Canada turned 
over all its premises except two rooms, one on 
the first floor and one on the second, in which 
the art objects were compactly stored. It re- 
tained its offices and workshop. Thus it 
turned over about five sevenths of its space. 
The director of the gallery was called upon 
and he directed the hanging of pictures in the 
part of the building occupied by parliament 
and with his staff assisted in rescuing pictures 
from the parliament building. These activi- 
ties afford an example of museum usefulness. 
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The Survey staff made space faster than it 
was required, always managing to keep ahead 
of the Public Works men. Under the direction 
of Hon. Robert Rogers, minister of public 
works, Mr. J. B. Hunter, deputy minister, 
Mr. John Shearer, superintendent of build- 
ings, and their various assistants, the Public 
Works staff prepared the building for parlia- 
ment by building walls, decorating, carpeting, 
installing telephones, two telegraph offices, two 
post offices and many other necessities and 
conveniences. They also provided facilities 
for those of the Survey staff remaining at the 
museum to carry on its work. 

His Royal Highness, the Governor-General, 
inspected the House of Commons and the 
other parts of the Victoria Memorial Museum 
building turned over for the use of parliament 
at eleven a.M. on Monday, less than eighty- 
seven hours after the fire began or less than 
seventy-four hours after the museum authori- 
ties were notified of need for the space. He 
was apparently much pleased at the speed with 
which the survey staff had made room and 
with the facilities and comforts so hastily in- 
stalled by the Public Works staff. 

The museum retains intact only one and a 
quarter of the exhibition halls, namely, the 
anthropological hall and part of the hall of 
vertebrate paleontology. It is closed to the 
public, admission being by pass only. 

A sample museum, by means of which to 
advance museum interests in the Dominion, 
has been begun in the anthropological hall. 
The archeological and ethnological exhibits 
are intact, some of the best zoological exhi- 
bition cases of birds, reptiles and insects, 
have been placed in the wider aisles where 
they may be viewed, while mounted mammals 
and skeletons of various animals have also 
been placed in the aisles and on top of the 
cases. In the unoccupied space of this char- 
acter, and in such other space as may be made 
by storing all but a representative archeolog- 
ical series, still other exhibits may be placed. 

On the whole the scientific work of the mu- 
seum may go on practically unhampered. 
The lecture work is being carried on in other 

auditoriums. The exhibitions eventually may 


[N. 8. Vou. XLIIT. No, 1108 


be facilitated by the present apparent get 
back, as the museum staff is undiseo 

and the members of parliament, who are now 
in daily proximity to the exhibits and cop. 
stantly meeting museum workers, may become 
so interested that they will provide future fy. 
cilities for museum work in the Victoria Mo. 
morial Museum building or in a building eyey 
better adapted for museum purposes. Besides 
this they may carry home to all parts of the 
Dominion inspiration to establish usefy] mu- 
seums and to improve those already in exist. 
ence. 

Haran I. 
MUSEUM OF THE GEOLOGICAL SuRvey, 
OTTAWA, CANADA 


ROBERT JAMES DAVIDSON 


Rosert JaMes Davipson closed his earthly 
career suddenly December 19, 1915, leaving a 
beautiful and beneficent memory. Born at 
Armagh, Ireland, April 3, 1862, he attended 
schools near Liverpool, England, and came to 
this country as a youth. He was educated at 
South Carolina College and University, from 
which he received the degrees of Bachelor of 
Science and Master of Arts and in whose fac- 
ulty he served for some six years. This prep- 
aration was to bear ripe fruit in the career 
which really commenced in 1891, when he was 
called to the chair of chemistry in the Virginia 
Polytechnic Institute at Blacksburg, Virginia. 
For nearly a quarter of a century he labored 
there teaching chemistry, administering the 
discipline of the college as professor and as 
dean, leading the farmers of the state with 
admonition and advice, and always ready to 
serve. One invariably thinks of the word 
service in remembering Davidson. It gives 
the keynote to the song of his life. Whether 
with his students, his colleagues, or his fellow- 
citizens, in fact with his neighbor wherever he 
met him, Davidson’s first and main thought 
was to be of service and truly did he follow, 
far more closely than the average man, the 
example set by the Master nineteen hundred 
years ago. He was fearless in this service, 
never hesitating to state his objection to argu- 
ment or his adverse opinion with the reasons 
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therefor, and this when he thought need be, 
whether or not it gave annoyance or even pain. 
But with this fearlessness to serve in the 
truest sense, was combined a gentleness that 
made his personality a strongly marked one 
in whatsoever society he chanced to be. For 
many years a sufferer from bodily pain, he 
went uncomplainingly, fearlessly but gently, 
keeping a lookout for opportunities to serve. 
A charming host to the stranger on the campus 
and to his colleagues, he was a big brother to 
every student who claimed his aid or would 
let himself be helped, and many a man has 
left the college the better for the glimpse of 
tender family love and gentleness which per- 
vaded his hospitable home. 

It was among his scientific colleagues, per- 
haps, that Davidson’s personality stood forth 
most clearly defined. His attainments won 
recognition and he held a high place among 
the notable men of several important scientific 
organizations. He was a fellow of the Amer- 
ican Association for the Advancement of Sci- 
ence, a member of the American Chemical 
Society, the Association of Official Agricul- 
tural Chemists, and the Washington Academy 
of Sciences. He was frequently chosen a dele- 
gate to important gatherings, as for instance, 
the International Congress of Applied Chem- 
istry at London, and in 1903 he served as 
president of the Association of Official Agri- 
cultural Chemists. Never afraid to raise his 
voice for the truth as he saw it, always gentle 
and considerate of adversary or controver- 
sialist, ever anxious to compose differences of 
opinion and especially of feeling between 
opponents, and a faithful attendant at meet- 
ings, Davidson’s membership in numerous and 
important committees was logical and inevi- 
table. And these committees he served with 
his whole heart and his whole strength. It 
had a profound effect on his scientific life. 
With a strong mentality, wide and deep read- 
ing, a cheerful readiness amounting to eager- 
ness to hear or learn of the work of others, and 
a patient and diligent effort to assimilate new 
ideas, he should have been a notable man in 
chemical research. While his contributions 
in this field, especially in the application of 
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chemical ideas to the problems of soil manage- 
ment and farm practises are worthy of high 
praise, it was not humanly possible for any 
one to give to his college duties, to his work 
among farmers, and to his committee duties, 
the time and energy that Davidson gave, and 
at the same time gain unusual distinction in 
a specialized field of science. But fame was 
truly appraised by Robert James Davidson as 
of lesser importance than duty and the oppor- 
tunity to serve. Though his name may not be 
remembered as linked with some particularly 
important milestone in the history of science, 
yet it will be remembered long, tenderly, and 
reverently, not only as a faithful worker in 
science, but as the man and the brother and a 
model in all the activities of a good citizen for 
his colleagues and his neighbors. Agricul- 
tural science has lost one of her most notable 
American pioneers and her most faithful 
servants. 
Frank K. Cameron 


THE ROCKEFELLER FOUNDATION 
AND THE GENERAL EDUCA- 
TION BOARD 


ANNOUNCEMENT is made of the annual elec- 
tion of officers of the Rockefeller Foundation. 
President John D. Rockefeller, Jr., and Secre- 
tary Jerome G. Greene were reelected. The 
executive committee is now John D. Rocke- 
feller, Jr., Simon Flexner, Starr J. Murphy, 
Wickliffe Rose and Jerome D. Greene. The 
finance committee is John D. Rockefeller, Jr., 
A. Barton Hepburn and Starr J. Murphy. The 
Foundation has elected as new trustees, Mar- 
tin Antoine Ryerson, of Chicago; the Rev. 
Dr. Harry Emerson Fosdick, of Montclair, 
N. J., and Frederick Strauss, of New York. 
Mr. Ryerson is president of the board of trus- 
tees of the University of Chicago. The Rev. 
Dr. Fosdick is pastor of the First Baptist 
Church, Montclair, and the Morris K. Jesup 
professor of practical theology in the Union 
Theological Seminary. 

From the trustees of the estate of Mrs. John 
D. Rockefeller, Sr., the foundation has received 
a gift of $49,860, which is in addition to a 
previous gift from Mrs. Rockefeller’s estate of 
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$340,874. The capital fund of the Foundation 
on January 1, 1915, was $100,048,000. 

Appropriations amounting to $1,200,000, not 
hitherto announced, have recently been made 
by the Foundation. To the Rockefeller Insti- 
tute for Medical Research is given $1,000,000 
for additional endowment needed in connec- 
tion with the Department of Animal Pathol- 
ogy, recently established near Princeton, N. J. 
To the Rockefeller Institute for Medical Re- 
search, $25,000 goes for the cost of medical 
research and such medical supplies and serv- 
ices as the institute may appropriately furnish 
at the seat of war in Europe. Most of this 
appropriation will be used for the support of 
the research and hospital work being conducted 
by Dr. Alexis Carrel in France. The China 
Medical Board receives $125,000 for the pur- 
chase of additional property adjoining the 
Union Medical College in Pekin for the pro- 
motion of medical teaching in China. The 
international committee of the Young Men’s 
Christian Association receives $50,000 in sup- 
port of the work in the military prison camps 
of Europe. 


The General Education Board, founded by 
John D. Rockefeller “to promote education 
within the United States ” without distinction 
of race, sex or creed, will shortly issue its com- 
plete annual report for the fiscal year 1914-15. 

The first installment of that report, made 
public this week, shows that since its organi- 
zation and up to June 30, 1915, the board had 
appropriated directly $16,862,147.71. Of this 
amount, $10,848,084.07 had been paid out, and 
$6,014,063.64 was awaiting requisition. 

Up to that date the board had appropriated 
its entire accumulated income with the excep- 
tion of $198,992.35. 

The report shows the value of the board’s re- 
sources, supplied by Mr. John D. Rockefeller, 
to be $33,958,848.40, of which $30,918,063.80 is 
general endowment and $3,040,784.60 reserve 
fund. 

The gross income from these funds for 1915 
was $2,230,425.41. In addition, the Anna T. 
Jeanes Fund, which is administered by the 
board, yielded an income of $7,910.46. The 
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administration of these funds is in the hands 
of a board of trustees consisting of Frederick 
T. Gates, chairman; Walter H. Page, John D 
Rockefeller, Jr., Albert Shaw, Wallace But. 
trick, Starr J. Murphy, Edwin A. Ald 
Hollis B. Frissell, Harry Pratt Judson, Charles 
W. Eliot, Andrew Carnegie, Edgar L. Marston 
Wickliffe Rose, Jerome D. Greene, Aven, 
Phelps Stokes, Abraham Flexner and George 
E. Vincent. 

The General Education Board’s appropria. 
tions up to June 30, 1915, had been as follows: 


Universities and colleges for whites 


for endowment $11,672,460. i¢ 
Colleges and schools for whites, for 

Current EXPENSES 159,991.02 
Colleges and schools for negroes..... 811,781,13 
Southern Education Board ........ 97,126,23 
Salaries and expenses professors of 

secondary education ............ 275,580.01 
Salaries and expenses supervisors 

negro rural schools ............. 84,320.57 
Salaries and expenses rural school 


Farmers’ cooperative demonstration 


Farmers’ cooperative demonstration 
Farmers’ cooperative demonstration 
work in New Hampshire ........ 24,593.49 
Girls’ canning and poultry clubs in 
Girls’ and boys’ clubs in Maine..... 11,205.12 
Rural organization work ........... 36,646.83 
Educational surveys 32,500.00 
Home Makers’ Club agents in south- 
ern states (colored) .........++- 15,000.00 
Rural education .. 96 6,000.00 
$16,862,147.71 


CENTENNIAL OF THE COAST AND 
GEODETIC SURVEY 


Exercises in celebration of the hundredth 
anniversary of the establishment of the United 
States Coast and Geodetic Survey will be held 
on Wednesday, April 5 and Thursday, April 6. 
The program is as follows: 
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Afternoon of April 5, at the New National 
Auditorium, Washington, D. C. Begin- 
ning at 2:30 p.m. 
Dr. Hugh M. Smith, Commissioner of the United 
States Bureau of Fisheries: ‘‘ The Bureau of Fish- 
eries and its Relation to the United States Coast 


and Geodetic Survey. si 
Dr. Louis A. Bauer, Director of the Department 


of Terrestrial Magnetism, Carnegie Institution of 
Washington: ‘‘The Work Done by the United 
States Coast and Geodetic Survey in the Field of 
Terrestrial Magnetism. ’’ 

Dr. S. W. Stratton, Director of the United States 
Bureau of Standards: ‘‘The Bureau of Standards, 
and its Relation to the United States Coast and 
Geodetic Survey.’’ 

Rear Admiral J. E. Pillsbury (Retired), United 
States Navy: ‘‘Ocean Currents and Deep Sea Ex- 
plorations of the United States Coast and Geodetic 
Survey. ’’ 

Dr. George Otis Smith, Director of the United 
States Geological Survey: ‘‘ The United States Geo- 
logical Survey and its Relation to the United 
States Coast and Geodetie Survey.’’ 


Evening of April 5, at the New National Audi- 
torium, Washington, D. C. Beginning 
at 8:00 p.m. 

Hon. J. Hampton Moore, Member of the United 
States House of Representatives: ‘‘The United 
States Coast and Geodetic Survey’s Part in the De- 
velopment of Commerce. ’’ 

Brigadier General W. M. Black, Chief of Corps 
of Engineers, United States Army: ‘‘The United 
States Corps of Engineers and its Relation to the 
United States Coast and Geodetic Survey.’’ 

Hon. George R. Putnam, Commissioner of the 
United States Bureau of Lighthouses: ‘‘ The Light- 
house Service and its Relation to the United States 
Coast and Geodetic Survey.’’ 

Mr, George Washington Littlehales, Hydro- 
graphic Engineer, United States Hydrographic 
Office: ‘‘ Hydrography and Charts with Special Ref- 


erence to the Work of the United States Coast and 
Geodetic Survey. 


Afternoon of April 6, at the New National 
Auditorium, Washington, D. C. Begin- 
ning at 2:00 p.m. 
Professor William Henry Burger, Professor of 
Civil Engineering, Northwestern University: ‘‘ The 


Contribution of the United States Coast and Geo- 
detic Survey to Geodesy.’’ 

Rear Admiral Richard Wainwright (Retired), 
United States Navy: ‘‘The Civil War Record of 
the United States Coast and Geodetic Survey, and 
What the Survey is Doing towards Preparedness, ’’ 

Dr. Otto Hilgard Tittmann, President of the Na- 
tional Geographic Society: ‘‘The International 
Work of the United States Coast and Geodetic 
Survey.’’ 

Dr. Charles Lane Poor, Professor of Celestial 
Mechanics, Columbia University: ‘‘Oceanie Tides 
with Special Reference to the Work of the United 
States Coast and Geodetic Survey.’’ 

Dr. Douglas Wilson Johnson, Associate Professor 
of Geology, Columbia University: ‘‘The Contribu- 
tion of the United States Coast and Geodetic Sur- 
vey to Physical Geography.’’ 


Evening of April 6, Banquet at the New Wil- 
lard, Washington, D. C. Beginning 
at 8:00 p.m. 

Speakers: The President of the United 
States, The Minister of Switzerland, The Sec- 
retary of the Navy, The Secretary of Com- 
merce, Dr. Thomas Corwin Mendenhall. The 
first superintendent, Professor Hassler, was a 
native of Switzerland. Doctor Mendenhall is 
the oldest living ex-superintendent. 


Exhibit of the United States Coast and Geo- 
detic Survey at the New National Museum, 
Washington, D. C. Wednesday, April 5, 
1916. Open 10 a.m. to 11 p.m. and 
Thursday, April 6, 1916. Open 
10 a.m. to 6 p.m. 


This exhibit will consist of surveying instru- 
ments and appliances, pictures of surveying 
operations and equipment; charts and other 
publications of the bureau. As far as possible 
the earliest instruments and appliances which 
were used by this bureau will be exhibited be- 
side those now in use. The earliest maps and 
charts of the United States which can be ob- 


tained will be shown for comparison with the 


present charts issued by the bureau. 

The superintendents of the Coast and Geo- 
detic Survey and the periods during which 
they served are as follows: 
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Ferdinand Rudolph Hassler 1816-1843 
Alexander Dallas Bache . . 1843-1867 
Benjamin Osgood Peirce . . 1867-1874 
Carlile Pollock Patterson ..1874-1881 
Julius Erasmus Hilgard . .1881—1885 
Frank Manly Thorne ..... 1885-1889 
Thomas Corwin Mendenhall 1889-1894 
William Ward Duffield ...1894—1897 
Henry Smith Pritchett .. . .1897—1900 
Otto Hilgard Tittmann ...1900-1915 
Ernest Lester Jones ...... 1915- 


SCIENTIFIC NOTES AND NEWS 

Dr. Henry Fairrietp Ossorn, president of 
the American Museum of Natural History, 
will give the William Ellery Hale Lectures at 
the approaching meeting of the National 
Academy of Sciences. The subject is “ The 
Origin and Evolution of Life on the Earth.” 

Tue following fifteen candidates have been 
selected by the council of the Royal Society 
to be recommended for election into the so- 
ciety: Professor E. H. Barton, Mr. W. R. 
Bousfield, Mr. S. G. Brown, Professor E. G. 
Coker, Professor G. G. Henderson, Mr. J. E. 


- Littlewood, Professor A. McKenzie, Professor 


J. A. MacWilliam, Mr. J. H. Maiden, Pro- 
fessor H. H. W. Pearson, Professor J. A. Pol- 
lock, Sir L. Rogers, Dr. C. Shearer, Professor 
D’Arcy W. Thompson, Mr. H. Woods. 

Ir is stated in Nature that Mr. Douglas W. 
Freshfield, president of the Royal Geographical 
Society, M. Henri Curdier, the French Orien- 
talist, and General Schokalski, the Russian 
oceanographer, have been elected honorary 
members of the Italian Royal Geographical 
Society. 

Tue Accademia dei Lincei of Rome has 
awarded the King’s prize of £400 for human 
physiology to Dr. Filippo Bottazzi, professor 
of physiology in the University of Naples. 

Dr. Georce Sarton, who is now lecturing 
in the United States on the history of sci- 
ence, the former editor of Isis, an interna- 
tional review devoted to the philosophy and 
history of science, published in Belgium, but 
discontinued during the war, has been awarded 
the Prix Binoux by the Paris Academy of 
Sciences. 
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PRoFEssor METCHNIKOFF has been seriously 
ill at the Institut Pasteur. Sir Ray Lankeste 
writes to Nature under date of February 
that his medical attendants beli 

ndan eve that the 
pleurisy will now soon disappear and that the 
pulmonary congestion has already disappeared, 

Tue city of Philadelphia, acting op the 
recommendation of the Franklin Institut. 
has awarded the John Scott Legacy medal “a 
premium to Hans Hanson, of Hartford, Conn, 
for his inventions embodied in John “a 
wood and Company’s combined typewriting and 
calculating machine, and has also awarded 
the John Scott Legacy medal and premiun 
to Frederick A. Hart, of New York, N. yY, 
for his inventions embodied in the same ma- 
chine. In consideration of the part performed 
by the staff of John Underwood and Company 
in the development of this machine, The 
Franklin Institute has awarded its Edward 
Longstreth medal of merit to John Under. 
wood and Company, of New York, N. Y. 

Tue prize of $1,000 offered through the 
American Social Hygiene Association by the 
Metropolitan Life Insurance Company for the 
best pamphlet on social hygiene for girls and 
boys has been awarded to Dr. and Mrs. Donald 
B. Armstrong, of Stapleton, N. Y. The paper 
will soon be issued by the company as one of 
the health and welfare series published for the 
benefit of its policyholders. 

J. Warren Situ, head of the Columbus 
weather bureau for eighteen years and pro- 
fessor of meteorology at the Ohio State Uni- 
versity, has been promoted to be chief of the 
division of agricultural meteorology with 
headquarters in Washington. 

Grorce W. Srons, Jr., assistant to the 
head of the Sanitary Engineering Department 
of Harvard Medical School and Massachusetts 
Institute of Technology, has beer appointed 
chief sanitary engineer to the State Board of 
Health of Florida, and will take up his new 
work on July 1. 

“Lassen Peak, our Most Active Volcano,” 


- is the title of a lecture recently given by J. 5 


Diller, of the United States Geological Sur- 
vey, at Hunter College and before the Phys'- 
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ographers’ Club at Columbia University in 
New York, and the geological department of 
Ichigh University, South Bethlehem, Pa. 

On the occasion of the initiation ceremonies 
of the Yale Chapter of the Society of the 
Sigma Xi, on March 18, Professor J. McKeen 
Cattell, of Columbia University, gave the ad- 
dress, his subject being “ Scientific Research 
as a Profession.” 

Proressor S. A. MircHELL, director of the 
Leander McCormick Observatory of the Uni- 
versity of Virginia, delivered a lecture in 
Ottawa on March 22 before the Royal Astro- 
nomical Society of Canada on the subject 
“The Exact Distances of the Stars.” 


Proressor Francis G. Benepict, of the Nu- 
trition Laboratory in Boston, lectured, March 
14, at Wellesley College on “ Living Without 
Food for Thirty-one Days. A Study in Pro- 
longed Fasting.” 

Mr. Frank C. Baker, zoological investi- 
gator of the New York State College of For- 
estry, at Syracuse, addressed, on February 25, 
the Syracuse Chapter of Sigma Xi on the 
“Relation of Molluses to Fish in Oneida 
Lake.” 


Proressor M. WEINBERG, of the Pasteur In- 
stitute, Paris, delivered a lecture on bacterio- 
logical and experimental researches on gas 
gangrene, with epidiascope demonstration, be- 
fore the Royal Society of Medicine, London, 
on March 10. 


Proressors MaraGuiano, of Genoa, and 
Rummo, of Naples, vice-presidents of the 
Italian Society of Internal Medicine, have is- 
sued an appeal for funds for the erection of a 
statue of the late Professor Baccelli to be 
placed in the Policlinico at Rome, in the 
foundation of which Baccelli took a leading 
part. 

, Tue Elisha Mitchell Scientific Society held 
in the chemistry hall of the University of 
N orth Carolina on March 14, a memorial meet- 
ing in honor of Joseph Austin Holmes, late 
chief of the Bureau of Mines. The speakers 


were: Dr. F, P. Venable, Dr. J. H. Pratt and 
Dr. K. P. Battle. 
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Erasmus Darwin Leavitt, of Cambridge, 
Mass., an engineer who made a specialty of 
pumping and mining machinery, past presi- 
dent of the American Society of Mechanical 
Engineers, died on March 11, aged eighty 
years. 


Etton Futmer, Washington state chemist 
and senior member and dean of the faculty of 
the Washington State College, Pullman, was 
killed in a railroad wreck at Cheney, Wash- 
ington, on February 20, 1916. 


Miss ApeLe Marion known to scien- 
tific men for her work on ants, carried on at 
the Marine Biological Laboratory during a 
number of summers, died at Seattle on Febru- 
ary 22, aged seventy-seven years. Miss Fielde 
was a missionary in Siam and China from 
1866 to 1889, and is the author of several books 
concerned with Chinese conditions and Chi- 
nese folklore. She had been for many years 
active in movements for civic and social 
betterment. 


THE death is announced, at Streatham, on 
February 18, of Professor R. H. Smith, for- 
merly professor of engineering at the Imperial 
University, Tokio, and afterwards professor 
of civil, mechanical and electrical engineer- 
ing at the Mason College, Birmingham. 

Dr. T. S. Hatt, lecturer in biology in the 
University of Melbourne, and previously di- 
rector of the School of Mines at Castlemaine, 
has died at the age of fifty-eight years. 


Dr. CHARLES GirarD, professor of clinical 
surgery at the University of Geneva, Switzer- 
land, has died in his sixty-seventh year. 


Dr. Water Logs, head of the chemical de- 
partment of the Rudolf Virchow Hospital in 
Berlin, died on February 7, aged forty-four 
years. 

Dr. Deacuaes, curator of geology 
in the Hanover Museum, has been killed in the 
war. 
On April 1 the Illinois State Civil Service 
Commission will hold an examination for the 
position of geologic clerk in the office of the 
State Geological Survey. This position pays 
a starting salary of $75 a month with possi- 
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bility of later increase to $150. On May 6 an 
examination will be held for the position of 
assistant geologist. This position under the 
State Geological Survey pays a starting sal- 
ary of $75 a month with possibility of increase 
to $120. The positions are open to persons 
over 21 years, including non-residents of [lli- 
nois. These examinations are unassembled. 
Questions relating to training and experience 
will be mailed to the applicants at their 
homes. The answers can be mailed to the 
commission, thus doing away with the neces- 
sity of non-residents coming to Dllinois. If 
necessary, those who give satisfactory evidence 
of ability in this preliminary examination will 
be called together later for a personal inter- 
view at which final ratings will be assigned. 
For application blanks, address the Illinois 
State Civil Service Commission at Spring- 
field, Illinois, or Room 904, 130 North Fifth 
Avenue, Chicago. 

Tue New York State Civil Service Com- 
mission announces an examination on April 
8 for zoologist in the State Museum, State 
Education Department, at a salary of $1,200. 
Candidates (men only) must have a general 
knowledge of biology, special training in zool- 
ogy and a particular acquaintance with the 
animal life of New York state. They should 
also have a particular knowledge of the best 
methods of museum display, with ability to 
supervise work in taxidermy. Special credit 
will be given to those who have had actual 
experience in museum work and who have 
superior educational qualifications. There 
will at the same time be held an examination 
for examiner in the Educational Department, 
open to men and women. These examinations 
are held to provide eligible lists for permanent 
appointments at salaries of $900 to $1,500, and 
also to provide for a considerable number of 
temporary examiners required during the sum- 
mer months at salaries from $75 to $125 a 
month. In all groups except commercial sub- 
jects and drawing, candidates must be gradu- 
ates of a normal school or of an approved col- 
lege and must have had three years’ teaching 
experience in an approved secondary school in 
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the subject or subjects in which they desire 1 
be examined. No written examination Will be 
given but candidates will be rated on educa. 
tion, training and experience as determined 
from the sworn statements in their applica. 
tion blanks and from responses to such in- 
quiries as the commission may deem advisable 
to make. An oral examination may also be 
held. In filling out application blanks, candi 
dates are requested in answer to question 9 
to make full statement regarding experience, 
Applications will now be accepted for nine 
groups, including mathematics, physical 
ence and biological science. 


THE agricultural department of the Univer. 
sity of Minnesota is taking the lead in g 
movement to establish a national honorary 
society for agricultural students similar to Ph; 
Beta Kappa and Sigma Xi. The plans for 
such a society have been formulated by a con- 
mittee of faculty members of the college of 
agriculture, Professor A. V. Storm being 
chairman of the committee. Correspondence 
with other agricultural colleges is being con- 
ducted and it is hoped that such a society may 
be organized some time during the present 
college year. The standards of the new soci- 
ety will be high and membership will be based 
entirely upon scholarship in agriculture. The 
present plan is to take in senior students of 
the college of agriculture, graduate students in 
agriculture, and men who are doing practical 
work of unusual value in the field of practical 
agriculture. The movement started about 2 
year ago with a group of agricultural students. 

Corrosion of metallic structures is one of 
the most serious problems of modern engi- 
neering. It still awaits its solution. While 
it is a chemical phenomenon, electrical engi- 
neers are vitally interested in it, on account 
of the trouble of corrosion of underground 
structures often attributed to the stray cur 
rents from tramways. For the solution of the 
problem, electrical engineers and electrochem- 
ists must combine. For this reason the New 
York section of the American Electrochemical 
Society has accepted an invitation of the 
American Institute of Electrical Engineers ' 
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hold a joint meeting on Friday evening, 
March 10, at the Engineering Societies Build- 
ing, 29 West 39th Street, on the subject of 
corrosion. The principal speakers will be Dr. 
Burton McCollum, Bureau of Standards, 
Washington, D. O., for the American Insti- 
tute of Electrical Engineers and Professor 
William H. Walker, Massachusetts Institute 
of Technology, Boston, Mass., for the Amer- 


ican Electrochemical Society. 


UNIVERSITY AND EDUCATIONAL 
NEWS 


Tue $1,800,000 of “University Building 
Bonds” voted by the people of California 
through approval of an initiative measure pro- 
posed by the alumni of the University of Cali- 
fornia, for additional building work on the 
campus at Berkeley, have been segregated by 
the regents of the university as follows: Ben- 
jamin Ide Wheeler Hall, a classroom building 
with a capacity of 3,500 students, its exterior 
to be of white granite, $700,000; completion 
of the university library, of which the present 
portion was built at a cost of $840,000, mostly 
defrayed by the bequest of Charles F. Doe, 
$525,000; second unit of the group of agricul- 
tural buildings, $350,000; first unit of a group 
of permanent buildings for chemistry, $160,- 
000; new unit for the heating and power plant, 
$70,000; furnishings and equipment for the 
four structures first mentioned, $134,000. 


THE contract for the new $60,000 chemistry 
building for Throop College of Technology 
was signed March 8, and the construction 
work was begun at once, the contract calling 
for the completion of the building in six 
months, which will be in time for the opening 
of the fall semester of 1916. This building is 
of reinforced concrete and hollow tile con- 
struction, and will consist of two stories and 
basement, and contain the research labora- 
tories of Dr. Arthur A. Noyes, who will spend 
half of each year at Throop College, com- 
mencing next winter. The following appoint- 
ments in the chemistry department for next 
year have recently been made, William N. 
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Lacey, Ph.D., University of California, in- 
structor in inorganic and industrial chemis- 
try; Mr. James H. Ellis, of the University of 
Chicago and Massachusetts Institute of Tech- 
nology, as research associate in physical 
chemistry, and Ludwig Rosenstein, Ph.D., of 
the University of California, who will become 
professor in inorganic chemistry. 


THE Committee on Agriculture of the 
Massachusetts legislature has the full appro- 
priation of $382,000 asked for new buildings 
this year by the Massachusetts Agricultural 
College. 


Messrs. Cootipce AND SHatTTuCK, Boston, 
have been retained as architects for the new 
buildings of Lakeside Hospital and the med- 
ical school of Western Reserve University, 
and Mr. Abram Garfield, of Cleveland, for the 
new Babies’ Hospital. 


DISCUSSION AND CORRESPONDENCE 
MESOZOIC PATHOLOGY AND BACTERIOLOGY 

PALEONTOLOGISTS have not yet fully realized 
the possible value of geological evidences of 
disease to students of medicine. This may be 
due to the recent development of pathology and 
bacteriology or it may be due to the fact that 
the paleontology of the fossil vertebrates, espe- 
cially, is still in a formative state. It is a 
fact, however, that paleontologists occasionally 
see objects from the early geological strata 
which show evidences of pathological or bac- 
teriological activity. It would be of great 
value to those interested in medical subjects 
to have these objects discussed, since it would 
be of undoubted value to an understanding of 
the origin of disease. 

Few attempts, so far as I am aware, have 
been made to bring to the attention of pathol- 
ogists the earliest evidences of the occurrence 
of disease, although in the literature of paleon- 
tology one often finds figures of fossil bones 
showing “exostosial growths.” Broken ribs, 


fractured limb bones, and injured vertebre, a 
part or all of which show evidences of patho- 
genic conditions, are not uncommon. I wish 
in this place to plead for the proper discussion 
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of these objects, for in this way we may widen 
the scope and usefulness of paleontology. 

The most notable advance, so far as I am 
aware, which has been made in this direction, 
is the work of B. Renault, who, in his large 
work “ Microorganismes des combustibles fos- 
siles 1 has described and figured the bacteria, 
fungi and other pathogenic forms in the copro- 
lites of fishes and in the coal of the Autun 
basin. I wish here to call attention to this 
really epoch-making work, with the thought 
that there might be others like myself, who 
were not aware of the existence of this impor- 
tant memoir. I am indebted to Mr. David 
White for calling my attention to this work 
and for loaning the volumes containing the 
memoir. The work is illustrated by 20 folio 
plates of untouched photomicrographs of bac- 
teria, fungi, etc., and so conclusive is the evi- 
dence found there that no one can doubt 
Renault’s conclusions. It is to the coprolites, 
or fossil feces, that the medical man would turn 
for evidences of disease and our author has 
figured and described in coprolites from the 
fishes of the Autun formations, many interest- 
ing colonies of bacteria, fungus growths, cul- 
tures of bacilli, organisms analogous to those 
producing caries of the teeth and many other 
important features of Mesozoic bacteriology. 
Some photomicrographs of fossil bone, obtained 
from the coprolites, showing the ravages of 
bacteria in the canaliculi, and bone corpuscles, 
are especially interesting. 

So far as Mesozoic pathology is concerned 
the writer will describe and figure elsewhere 
a pathological growth involving two caudal 
vertebre of a sauropodous dinosaur from the 
Como Beds of Wyoming. The original speci- 
men belongs to the University of Kansas and 
I am indebted to Mr. H. T. Martin for the 
privilege of studying it. The growth looks 
remarkably like recent bone growths due to 
chronic osteomyelitis, or a bone tumor, or a 
callous growth possibly due to a fracture of 
the tail. 


1 Bulletin de la Société de 1’Industrie minérale 
Saint-Etienne, Série III., 1899, Tome 13, pp. 865- 
1,161; 14 (1-2), pp. 5-159, 1900, with Atlas 
1898-99, Pl. X.-XXV.; Atlas 1900-01, Pl. I.-V. 
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Williston? has figured the bones of the arm 
of a mosasaur showing pathological growth and 
synostosis of the carpals, possibly due to some 
infection. In the museum of the University 
of Kansas there is a mosasaur paddle showing 
extensive synostoses due either to disease or 
fracture. 

It is interesting to note the possibilities opey 
to paleontologists for the study of fossil re. 
mains. It is too early to say that a new field 
of research is opened up which will yield impor. 
tant results, but certainly such discoveries as 
may be made in this field of study will be of 
the greatest interest to those who are studying 
the activity and nature of modern diseases, 


Roy L. 
UNIVERSITY OF ILLINOIS, 
DEPARTMENT OF ANATOMY, 
CuHIcaGo, ILL. 


EFFICIENT SUMMER VACATIONS 


Tue late Mr. Taylor, efficiency expert ex- 
traordinary, once suggested that the pupils of 
technical schools be required to spend at least 
one year in commercial shop employment be- 
fore they graduated. The opening, by Pr- 
fessor Riesman,! of the question of what to do 
with the summer vacation makes this an op- 
portune time to suggest that the idea of com- 
pulsory practical experience is too good a one 
to go by default. But, three periods of three 
months each, in different plants and in posi- 
tions of responsibility increasing with the 
growth of the student, seem to have many 
superior advantages and I venture to suggest 
the university control of its students during 
the summer period and a cooperation between 
educational and industrial institutions that 
shall furnish each student with a summer's 
work complementing that of the school year. 

It should be as impossible as it is unneces- 
sary for any student enrolled in a technical 
or scientific school to waste three moriths each 
summer. The graduates who go to work “in 
the South and Mid-Atlantic region” will not 
be excused by their employers from work dur- 
ing the summer because it is “out of the 

“2Geol. Surv. Kansas, Vol. IV., Plate LVI, 


Figs. 3 and 5, 1898. 
1 Scrence, February 25, 1916, p. 277. 
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question.” Without detracting from the ulti- 
mate desirability of some such scheme as that 
proposed by Professor Riesman, may it not be 
more easy and advisable for us at once to 
adopt the principle of planing for the effec- 
tive use of the summer vacation by all stu- 
dents in our technical schools, and of making 
three such periods a prerequisite for gradua- 
tion? Our students will not be deprived of any 
more life, liberty and the pursuit of happi- 
ness than they will have to relinquish when 
they do graduate if we give them two vacation 
periods of approximately two weeks each, one 
immediately following the end of the school 
year, the other immediately preceding the 
next. 

The chief objection to this scheme will come 
from those who want the summer for play—a 
class for whom we are not planning our col- 
lege work—and those teachers who will claim 
that it is impossible to place the men. 
“Why?” “Oh, because industry doesn’t 
want them.” “ Well then, train men who will 
be in demand; our best equipped institutions 
meet with little difficulty.” 

The scheme outlined has the merit of being 
the ideal toward which many of our institu- 
tions are even now striving, but complete suc- 
cess demands the wholeheartedness of com- 
bined effort and determination. 

Lancaster D. Burine 

GEOLOGICAL SURVEY OF CANADA 


GERMAN GEOLOGISTS AND THE WAR 

To tHe Eprtor or Science: Some idea of 
the terrible way in which the war is depleting 
the ranks of German men of science can be 
gained from a study of the lists of German and 
Austrian geographers and geologists enrolled 
in military organizations which have been pub- 
lished in the “Geologische Rundschau.” 
These lists, which can be found in the num- 
bers published on December 8, 1914, February 
26, 1914 and December 14, 1915, combined with 
a short list in the N ovember, 1915, number of 
Der Geologe, contain a total of 237 names. Of 
this total, 54 are reported killed and two miss- 
ing and probably dead, a mortality of almost 
twenty-five per cent. 

The number of the Geologische Rundschau 
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just received (published on December 14, 
1915), contains portraits and obituaries of 
three young German geologists who are well 
known to many of the profession in this coun- 
try through their participation in the excur- 
sions and meetings of the Twelfth Interna- 
tional Geological Congress held in Canada in 
the summer of 1913. They are Curt Alfons 
Haniel, privatdozent in geology and paleontol- 
ogy in the University of Bonn, killed in action 
near Laon on December 29, 1914; Siegfried 
Martius, assistant in the Mineralogical-Petro- 
graphical Institute at Bonn, fatally wounded 
at Ypres on October 23, 1914; and Adolf A. 
Riedel, a student just completing the work for 
his doctorate at Munich, a man of unusually 
attractive personality and of great intellectual 
promise, who was killed in northern France 
on November 21, 1914. Another participant 
in the International Congress, Dr. Wilhelm 
Paulcke, of Karlsruhe, has been reported 
wounded and the recipient of the Iron Cross. 

A further indication of the serious character 
of the German losses is given by the state- 
ment of the last number of Der Geologe 
(November, 1915) that 75 of the personnel of 
the Royal Prussian Department of Mines had 
lost their lives up to April 1, 1915. This pe- 
riodical also reports that Dr. Quitzow, editor 
of Der Geologe and Der Geologen-Kalender 
had not been heard from for a year, after being 
in action on the eastern front. 

Water L. Barrows 
TRINITY COLLEGE, 
March 14, 1916 


SCIENTIFIC BOOKS 


The Feebly Inhibited: Nomadism, or the 
Wandering Impulse, with Special Reference 
to Heredity: Inheritance of Temperament. 
By B. Davenport. 
The author argues that “all cases of nomad 

ism can be ascribed to one fundamental cause 

—that those who show the trait belong to 

the nomadic race” made up of those pos- 

sessed of the nomadic impulse. This impulse 

“depends upon the absence of a simple sex- 

linked gene that ‘determines’ domesticity.” 

The data for the argument are family-histor- 
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ies, reported in the main by field-workers. 
Each individual is rated (by the author ap- 
parently) as nomadic or non-nomadic. From 
this point on, the argument concerns the ex- 
planation of apparent exceptions to expecta- 
tion by the hypothesis, and of numerical di- 
vergences from the ratios expected by the 
hypothesis. 

It seems to the reviewer that the technique 
of this and similar studies might easily be 
very much improved by having the individ- 
uals who are to be classified (for nomadism 
or neuroticism or intelligence, or whatever the 
quality may be), rated quantitatively and in- 
dependently by, say, half a dozen competent 
persons. Where, as here, records of persons, 
not the persons themselves, are to be rated, 
this means of reducing errors in the rating is 
very easy to apply. Its importance consists in 
the fact that at least ninety-five per cent. of 
the mental traits which have been measured 
objectively show no signs of a multi-modal 
distribution; and that consequently the 
a priori chances are at least 19 to 1 that the 
strength of the nomadic impulse varies from 
a single mode at moderate amount up toward 
extreme nomadism and down toward extreme 
domesticity. To begin work by classifying 
men on the supposition that the strength of 
the nomadic impulse is distributed with one 
mode of nomads and one mode of home lovers 
seems therefore peculiarly unwise. If we can 
not have objective measurements we can at 
least use the average of a number of subjec- 
tive ratings and have these made by a scale 
detailed enough to measure the nomadic im- 
pulse as probably stronger in a man who “is 
a wanderer and has left home repeatedly and 
been away for months at a time... does not 
like to stay in one place long; likes to bum 
and tramp around” than in one of whom 
nothing more nomadic is recorded than that 
he was “a stage-driver.” 

With respect to the inheritance of tempera- 
ment, the hypothesis defended is that “ There 
is in the germplasm a factor, E, which induces 
the more or less periodic occurrence of an ex- 
cited condition (or an exceptionally strong 
reactibility to exciting presentations) and its 
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absence, e, which results in an absence of ex. 
treme excitability. There are also the facto, 
C, which makes for normal cheerfulness of 
mood, and its absence, ¢, which permits a more 
or less periodic dépression. Moreover, these 
factors behave as though in different chromo- 
somes, so that they are inherited independently 
of each other and may occur in any combing. 
tion.” 

The author classifies individuals by their 
zygotic formule as choleric-cheerful, choleric. 
phlegmatic, choleric-melancholic, nervous- 
cheerful, nervous-phlegmatic, nervous-melan- 
cholic, calm-cheerful, calm-phlegmatic, calm. 
melancholic. 

He assumes further that “ there is typically 
a difference in the mood of a person with two 
doses or only one dose of a determiner; that 
two doses of the E factor produce the choleric 
temperament, while only one dose results in 
the nervous temperament; that two doses of 
the C factor result in a normal, cheerful 
state, while if only one dose is present the in- 
dividual has a tendency to appear phlegmatic, 
and if C is wholly absent, to appear melan- 
cholic.” 

The argument concerns, of course, the close- 
ness of the fit of the ratios found to those ex- 
pected and the explanation of the apparently 
unconformable cases. 

The difficulty of classification may be ap- 
preciated by the reader who will try to assign 
each of these cases to some one of the nine 
classes, have scientific friends do likewise 
and compare the results with Davenport’s as- 
signments. 

1. Subject to sprees; suicided with poison. 

2. Had acute mania; violent and destructive. 

3, Sx.;1 restless and twitches. 

4. Surly and disagreeable; was hypererotic and 
brutal to wife and children. 

5. Has a swaggering air and manner; ran away 
from home; put in a reform school for rape. 

6. Wild and hot-tempered; profane and ugly 
towards his wife; takes whisky regularly to forget 
his business worries. 

7, Jailed at 14 years for rape; hung himself. 

8. Rough and uncouth; easily excited, passion 
ate; has fits of temper. 

1 Sx. means unduly sexual. 
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9, Was Sx.; attempted to hang herself; flew 
into fits of temper; was slovenly, seclusive, in- 
decent; at 32 had delusions of being poisoned; 
threw herself out of window. 

10. Cut his throat with a razor. 

11. Cut his throat as his father did. 

12. Garrulous; jumps from one topic to 
another; has sudden emotional changes; said to 
have attempted suicide. 

13. Had a nervous breakdown twice; is very hot- 
tempered; jumps from one topic to another. 

14, An actress who is obstinate, irritable and 
passionate ; after childbirth she became deranged 
and is now obstinate, silly and shameless; has at- 
tempted suicide. 

15. A great talker; at 31 became violent, rest- 
less, noisy; developed delusions and hallucinations 
and threatened to commit suicide. 

16. Contrary and stubborn; hyper-religious; be- 
came noisy, restless, sullen, had delusions. 

17. Impulsive, irritable and passionate; became 
excited; attempted to shoot himself. 

18. Quick-tempered; at 32 became excited; had 
acute mania. 

19. Aleoholic, cross, irritable; at 37 threatened 
suicide; was excitable; had delusions and halluci- 
nations. 

20. Quick-tempered, had delirium tremens and 
hallucinations. 

21, Sulky and impatient as a boy; drank; 
quick-tempered, homicidal and suicidal; has hal- 
lucinations and delusions. 

22, High-tempered, extravagant; became insane 
and jumped out of window, killing herself. 

23. At 20 became erratic, silly, irresponsible; 
wanted to travel and follow girls. 

24, Obstinate, irritable and passionate as a 
child; became hysterical and tried to hang herself 
and kill her child. 


These are a random half of his cases of the 
choleric-cheerful. 

Is it not wise to delay acceptance of any 
simple Mendelian hypotheses for the inherit- 
ance of the strength of the tendencies to 
wander, to be excited, calm, elated and de- 
pressed, until the pedigree individuals are 
measured, or at least classified, by some cri- 
; teria that are objectively definable? The re- 
viewer welcomes the studies of the Eugenics 
Laboratory and appreciates the devotion that 
inspires them and the labor which sustains 
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them. But he is left unconverted by each one 
—indeed, more confirmed in the faith, or fear, 
that human mental traits are due to a num- 
ber of determiners or a variation in strength 
of the same determiner. 
Epwarp L. THORNDIKE 
TEACHERS COLLEGE, 
COLUMBIA UNIVERSITY 


A Comparison of Methods for Determining 
the Respiratory Exchange of Man. By 
THorNE M. Carpenter. 265 pp. 

Energy Transformations during Horizontal 
Walking. By Francis G. Benepict and 
Hans MurscHHauser. 100 pp. 

Physiology of the New-Born Infant. Char- 
acter and Amount of the Katabolism. By 
Francois G. Benepict and Fritz B. 
126 pp. Publications Nos. 216, 231, 238. 
Carnegie Institution of Washington, Nu- 
trition Laboratory. 

The study of the respiratory exchange of 
man has long been, and will doubtless long 
continue to be, one of the most fruitful fields 
of physiological investigation. Its value rests 
chiefly upon this fact of supreme importance: 
namely, that alike during rest and exercise, in 
health and disease, the method of indirect 
calorimetry as calculated from the respiratory 
exchange affords measurements of the energy 
expenditures of the body which are in close 
agreement with direct calorimetric determina- 
tions. Not only are the technical procedures 
of the indirect method far simpler and more 
generally applicable than are those of the 
direct method, but the former also afford a 
deeper insight into the sources of the energy 
than do the latter. Thus from a measurement 
of the volume of the air expired in a given 
time, and an analysis of its content of oxygen 
and carbon dioxide, we can determine accu- 
rately the amount and the character of the 
food stuffs consumed in the body. From such 
data are to be deduced the dietetic needs of 
the clerk and the stevedore, the bread cards 
of a blockaded people, the ration of the march- 
ing soldier, the food needed by the new-born 
infant, and the requirements of the typhoid 
patient. With such data we may meet more 
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effectively “the high cost of living.” It is 


_ altogether probable also that during the next 


few years determinations of the respiratory 
exchange will be extensively introduced into 
routine clinical use. 

For these reasons there is a special timeli- 
ness in the thorough study of the principal 
methods now in use for the determination of 
the respiratory exchange in man, offered by 
Carpenter in the first of the publications 
above listed. 

In general such methods fall into two 
classes: those involving a closed circuit on the 
Regnault-Reiset plan, and those involving a 
so-called open circulation. As the most com- 
plete working out of the closed circuit method 
the apparatus devised by Benedict has been 
especially studied in its various forms in the 
work before us. With the results so obtained 
Carpenter has compared particularly as ex- 
amples of the open circulation the Zuntz- 
Geppert method and the method of Tissot, of 
which that of Douglas is a modification. 

In all forms of the Benedict apparatus the 
subject continually rebreathes from a closed 
system of chambers, pipes and absorbers in 
which the air is kept in circulation by a 
blower. The total carbon dioxide exhaled is 
absorbed and weighed; and the total amount 
of oxygen required to replace that absorbed by 
the subject from the system is determined 
either by weight or volume. 

In the Zuntz-Geppert method the subject 
inspires the outside air through valves and a 
mouthpiece, and expires through a meter con- 
nected with a sampling device. From the 
meter reading and the analysis of the samples 
the total oxygen absorbed and carbon dioxide 
exhaled are calculated. 

In the Tissot method the subject also in- 
spires outside air, but expires into a carefully 
counterbalanced and graduated spirometer, 
from which a sample is later taken and 
analyzed. 

In the Douglas method the expired air is 
caught in a bag from which it is later forced 
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Carpenter finds that with care and skill 
practically equivalent results are obtainable 
with the Benedict, Zuntz-Geppert, and Tissot 
methods. With the Douglas bag the discrep. 
ancies are slightly greater, although in this 
case also inconsiderable. 

Although Carpenter reaches no positive eon. 
clusion as to the superiority of the features of 
any one of the general methods above de- 
scribed, he does point out that the ability of 
the investigator to perform accurate gas anal. 
yses is of special importance; and that apart 
from the gas analyses the Benedict method js 
more complicated than the Zuntz-Geppert, 
Tissot or Douglas methods. He especially 
emphasizes the fact that for purposes of ga: 
analysis the apparatus of Haldane is by far 
the most perfect yet devised. He makes the 
excellent suggestion that as a check upon the 
accuracy of the experimental data analyses of 
pure air also should always be made and re- 
ported. 

The reviewer leaves this work with a strong 
impression, although perhaps Carpenter him- 
self would disclaim any intention of creating 
it, that the best method now available consists 
in the use of a spirometer of the Tissot type 
(or for special purposes a Douglas bag) and a 
Haldane analyzer. Great as have been the 
contributions of the Benedict apparatus, it ap- 
pears inferior to this form of the open cir- 
cuit, alike in theory, in the complexity of its 
manipulation, and in the cost of installation. 

In “Energy Transformations during Hori- 
zontal Walking” Benedict and Murschauser 
describe the results obtained from a man walk- 
ing upon a treadmill driven at various rates 
of speed. The energy expenditure of the sub- 
ject in a post-digestive condition, standing 
absolutely still, is first determined. By sub- 
tracting this basal value from the figures ob- 
tained during walking they compute the extra 
energy expended in moving the body per kilo 
gram and horizontal meter. For slow paces 
a distinctly uniform figure is obtained. This 
increases, however, with rapid walking, a point 


through a meter: the respiratory exchange ‘ being reached at which the energy expenditure 
of running is less than that of rapid walking. 
It is shown that the high rate of energy & 


being determined by the meter reading and 
the analysis of a sample. 
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penditure during rapid walking is largely due 
to the swinging of the arms. In running they 
fnd that a great part of the energy is con- 
sumed in the up-and-down motion of the body. 
They point out that the elimination of these 
factors is the line along which economy of 
energy is to be obtained. 

In the “Physiology of the New-Born In- 
fant” Benedict and Talbot include a transla- 
tion of an important paper by Hasselbalch 
hitherto not generally accessible. Hasselbalch 
- eoncludes that a well-nourished infant born 
_ at full term has a store of carbohydrates upon 
which it draws during the first few hours of 
life with a respiratory quotient well up toward 
unity. Thereafter for a time the respiratory 
quotient is lower and the metabolism ap- 
proaches a fasting character. These striking 
results are not fully confirmed by Benedict 
and Talbot. Although in some cases they also 
find a decidedly high respiratory quotient, they 
suggest that it is due to an excessive blowing 
of of carbon dioxide during crying. They 
demonstrate the relatively great amount of 
energy which an infant expends in this exer- 
cise, and point out that even under normal 
conditions the mother never supplies sufficient 
nutriment to balance the infant’s output dur- 
ing the first few days after birth. They em- 
phasize the importance of keeping the new- 
born infant from crying, and so far as possible 
from any muscular exertion, in order to con- 
serve its initial store of energy. 

In the introduction to this work the authors 
complain of “a disposition on the part of some 
investigators to relieve us of the responsibility 
of interpreting certain of our results.” The 
reviewer has not ascertained who these cul- 
prits are, or the extent of their fault. He is 
inclined to offer as a defense for them, how- 
ever, that the one defect of the splendid pub- 
lications which come from the Carnegie Nu- 
trition Laboratory is that they are confined in 
Most cases too largely to a statement of the 
methods and experimental results, without 
- Summaries or even emphatic textual indica- 
tions of the opinions which the investigators 
themselves have reached. Most authors who 
write thus receive the just punishment of 
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being unread. It is only for work of the high- 
est order that the sentence is commuted to 
mere misinterpretation. 
YANDELL HENDERSON 
(PHYSIOLOGICAL LABORATORY, 
YALE MEDICAL ScHOOL 


An Introduction to Neurology. By CHaRLEs 
Jupson Herrick. Philadelphia, The W. B. 
Saunders Company, 1915. Pp. 355, 187 figs. 
This work is an example of marked success 

in the accomplishment of a difficult task. In 
dealing with such a subject as the nervous 
system it is probably easier to write a small 
book or a very large one than to produce a 
valuable one of medium size. One can write 
a short account of the mechanism, shirking 
the intricacies of its structure, and empha- 
sizing what is picturesque and entertaining. 
Or, by taking more time, one can prepare a 
voluminous and impersonal account of it 
which shall serve for reference rather than 
consecutive reading. To write a book which 
shall be quite minute as to detail and yet con- 
cise and readable is a severer test of a man’s 
scholarship and power. 

The book in hand meets the requirement. 
The material is arranged with unusual skill 
and the presentation is masterly. The dis- 
tinction is less in the freshness of the facts 
than in the selection made and the clarity of 
exposition displayed. Without indulging in 
digression or sacrificing accuracy the author 
has given his work a literary quality which is 
refreshing. There is a geniality about it all 
which to an exceptional degree establishes a 
rapport between writer and reader. 

Without offering any objection to the au- 
thor’s choice of terms it may be in order to 
express regret that biologists can not agree 
upon the significance of the “ sympathetic sys- 
tem.” Professor Herrick makes it as inclu- 
sive as possible, that is to say, equivalent to 


the autonomic system of Langley. It seems © 


clear that physiologists generally hold to the 
other conception, making the sympathetic the 
thoracico-lumbar autonomic. We commonly 
say that the heart is inhibited by the vagus 
and accelerated by the sympathetic fibers, yet 


fee 


» : 
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the vagus belongs to the sympathetic in the 
broader sense. 

The figures used in the book are largely new 
and in all cases well adapted to illustrate the 
descriptions in the text. P. G. Stes 


SPECIAL ARTICLES 
THE BOTANICAL IDENTITY OF LIGNUM 
NEPHRITICUM 

THE attention of the writer has just been 
called to the following criticism of his recent 
preliminary paper on lignum nephriticum, 
which appeared in Nature, Vol. 96, page 93, 
1915. 


The most recent contribution to the history of 
lignum nephriticum is published in the Journal of 
the Washington Academy of Sciences (Vol. V., 
No. 14, August 19, 1915) by Mr. W. E. Safford. 
He gives the name Eysenhardtia polystachya (Or- 
tega) Sargent, to the tree, and states that its bo- 
tanical identity has remained uncertain until the 
present time. This statement, however, is scarcely 
correct, since the tree was referred to the genus 


-Viborquia by Ortega, a name superseded by the 


later name of Eysenhardtia of Humboldt, Bon- 
pland and Kunth. These authors correctly named 
the plant E. amorphoides in 1823, and Mr. Safford, 
following Sargent, merely restores Ortega’s old 
specific name, Viborquia polystachya, making 
Eysenhardtia amorphoides a synonym of £. poly- 
stachya. 

The above criticism is quite misleading. It 
is true that the species in question was de- 
scribed by Ortega in 1798; but Ortega drew 
his description from a shrub growing in the 
Royal Botanical Garden of Madrid, which had 
been propagated from seed sent to the garden 
from Mexico. He had no idea that the plant 
he described had any connection with the 
classic lignum nephriticum; he did not know 
its Mexican name; indeed he was unaware 
that it might attain the dimensions of a tree. 
Humboldt, Bonpland and Kunth were like- 
wise unaware that the plant described by 
Kunth as Fysenhardtia amorphoides was the 
source of lignum nephriticum, or that its 
wood would yield a fluorescent infusion. That 
its identity with the latter was unknown is 
shown by the definite statement of Sargent, 
when establishing the combination Fysen- 
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hardtia polystachya. Referri to 
hardtia he says: 


The wood of some species is hard and close. 
grained and affords valuable fuel. The genus js 
not known to possess other useful Properties,1 


If the species described first by Ortega as 
Viborquia polystachya and later by Kunth as 
Eysenhardtia amorphoides was known to }. 
the source of lignum nephriticum, a Classic 
wood remarkable for the fluorescence of its jn. 
fusion and at one time famous throughou 
Europe, why would not these authors haye 
called attention to its identity? 

The first to indicate its botanical identity, 
as the writer pointed out in his paper cite] 
above, was Dr. Leonardo Oliva, professor of 
pharmacology in the University of Guadala- 
jara (1854), but his identification was not ac- 
cepted by subsequent authorities. Oliver and 
Hanbury, in the “ Admiralty Manual of 
Scientific Inquiry ” (page 391, 1871), call at- 
tention to the wood as follows: 

Lignum nephriticum.—This rare wood, noticed 
by some of the earliest explorers of America, is a 
production of Mexico. To what tree is it to be 
referred? Its infusion is remarkable for having 
the blue tint seen in a solution of quinine. 

In the third edition of the “ Nueva Farma- 
copea Mexicana” (page 153, 1896) the state- 
ment is made that lefio nefritico had been 
erroneously attributed to Varennea poly- 
stachya, or Eysenhardtia amorphoides H. B. 
K., but that its classification was not known. 
Dragendorf in his well-known Heilpflanzen 
(page 345, 1898) refers it to the genus Gu- 
jacum: 

Das Lignum nephriticum der ilteren Medicin 
wird wohl von einer Guajacum-Art stammen. 

Dr. Otto Stapf, to whose historical paper 0 
lignum nephriticum published in the “Kev 
Bulletin of Miscellaneous Information” 
(pages 293-305, 1909) the writer has already 
referred, experimented with a piece of wood 
from the Mexican collection in the Paris Ex 
position, bearing the label “Ouatl.” Dr 


Stapf referred this wood to ysenhardtia 


1 Sargent, C. 8., ‘‘The Silva of North America,”’ 
Vol. 3, p. 30, 1892. 
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amorphoides, but his specimen was not accom- 

‘ed by botanical material which would 
panl 
serve to establish its identity with certainty, 
and a later investigator, Dr. Hans-Jacob 
Miller, of Copenhagen, who also made an eXx- 
naustive study of the wood from historical and 
pharmacological standpoints, failing to find 
fuorescence in specimens of Hysenhardtia 
wood sent to him from Mexico (“das Kern- 
holz von einem recht dicken Ast,” which 
yielded “ keine Fluoreszenz”) arrived at the 
conclusion that the mother-plant of hgnum 
nephriticum must be a Mexican species of 
Pterocarpus.” 

The conflicting conclusions of Dr. Stapf and 
Dr. Miller, assigning lignum nephriticum to 
mother-plants of two distinct genera, caused 
the writer to continue his researches as to the 
origin of this classic wood, the botanical iden- 
tity of which he had been seeking to establish 
for more than twenty years. Specimens of 
wood accompanied by botanical material suffi- 
cient to identify it with Hysenhardtia poly- 
stachya came into his possession in 1914 and 
led to the publication of his paper “ Hysen- 
hardtia polystachya, the source of the true 
lignum nephriticum Mexicanum,” in the Jour- 
nal of the Washington Academy of Sciences, 
in August, 1915. Certain discrepancies, how- 
ever, in the early accounts of lignum nephri- 
ticum caused him to pursue his investigations 
still farther. 

Dr. Stapf assumed that the Palum Indianum 
of which Johannes Bauhin’s cup was made, 
“almost a span in diameter and of unusual 
beauty,” with chips of the same wood of a 
reddish color, and the “white” wood yield- 
ing an infusion like pure colorless spring 
water, of which Athanasius Kircher’s cup was 
made were both identical with the dark- 
colored wood used by Robert Boyle in his his- 
torical study of fluorescence. A further source 
of confusion was Hernandez’s account of the 
logs of lignum nephriticum carried to Spain, 
specimens of which he declares he has seen 

‘larger than very large trees.” Bauhin’s 


Berichte der deutschen Pharmazg. Gesellsch., 
Vol. 23, pp. 88-154, 1913. 
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figure of his wood does not in the least sug- 
gest the wood of Hysenhardtia polystachya, 
but does resemble the wood of Pterocarpus 
indicus of the Philippine Islands. 

We have an authentic account of the manu- 
facture of cups from this Philippine wood and 
of their medicinal use, exactly as described by 
Bauhin and Kircher, written by Father 
Delgado, who, when a boy in Cadiz, was given 
fluorescent water to drink from one of them, 
as a remedy for a certain malady, and who 
afterwards saw the cups in southern Luzon. 
Delgado identifies the wood of which these 
cups were made as that of the Philippine naga 
or narra (Pterocarpus indicus), a tree of great 
dimensions, yielding logs of large size, many 
of which were undoubtedly carried to Spain 
by way of Mexico at a very early date. Of 
this wood there are two recognized varieties, 
one pale colored, locally designated as “ fe- 
male,” the other of a reddish color, called 
“male” narra. From the first of these was 
evidently carved the cup described by Kircher; 
from the second the cup presented by Dr. 
Schopff, physician to the Duke of Wiirtemberg, 
to Bauhin. 

Very distinct in texture and appearance 
from the wood of the Philippine Pterocarpus 
indicus is that of the Mexican Fysenhardtia 
polystachya. Moreover, the latter species never 
attains the size of a tree capable of yielding 
large logs. It must also be noted that there 
is no record of a single cup made of its wood. 
A search for such cups in Mexico has been 
futile, while cups made of Pterocarpus indicus 
were common in the Philippines at the time 
when Delgado wrote. They could only reach 
Spain by way of Mexico, and they might easily 
have been thought to be of Mexican origin. 
Delgado was a Jesuit and it was from the 
Procurador of the Jesuits in Mexico, that the 
Jesuit Kircher received the cup described by 
him. 

A full account of the two woods known as 
lignum nephriticum, illustrated by colored 
plates, will appear in the Smithsonian Report 
for 1915. W. E. SarrorD 

BUREAU OF PLANT INDUSTRY, 

February 2, 1916 
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PRELIMINARY STUDIES ON HEATED SOILS 


A FAIRLY extensive amount of data has been 
accumulated upon the immediate changes in- 
duced in soils heated to temperatures between 
50° C. and 500° C., with reference to the effect 
of such treatment upon seed germination and 
plant growth. The results appear to have some 
value in explaining the striking effects, in- 
jurious and beneficial, observed on sterilized 
or partially sterilized soils. The work of Rus- 
sell’ and his associates, Pickering? and 
Schreiner and Lathrop* have led in general to 
quite different conclusions as regards the 
nature of the injurious action. These and 
other workers have also maintained consider- 
ably different views regarding the nature of 
the beneficial action of sterilized soils. The 
difference in opinion is perhaps due in a large 
measure to the point of view from which the 
investigation has been undertaken, as well as 
to the manner in which the sterilization of the 
soil has been accomplished. The conclusions 
drawn here are considered to apply partic- 
ularly to soils heated above 100° C., although 
it is believed that the same principles apply 
in soils heated to lower temperatures. An 
endeavor has been made to give due considera- 
tion to the several phases of the subject since 
these involve not only chemical, biological and 
physical changes in the soil, but also the physi- 
ological and pathological conditions of the 
seeds and plants grown in these soils. 

The method of investigation by which the 
results presented in this paper were obtained 
has been largely that of attempting to corre- 
late the chemical changes produced in the 
heated soils with their effect upon seed germi- 
nation and plant growth. The amount of 
water-soluble material formed by heating has 
been measured by the lowering of the freezing 
point. For this the Beckmann thermometer 
was used. Ammonia was determined by the 
ordinary method of distilling in the presence 
of magnesium oxide. The nitrate was deter- 


1 Russell and Petherbridge, Jour. Agr. Sci., 5: 
248-287, 1913. 

2 Pickering, Jour. Agr. Sci., 3: 277-284, 1910. 
Soils Bul. 89, pp. 7-387, 1912. 

3 Schreiner and Lathrop., U. S. Dept. Agr., Bur. 
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mined colorimetrically by the phenoldisy). 
phonic acid method. Seed germination tests 
were made on the soil in Petri dishes, Th, 
seeds were placed on the surface of the on 
which was almost saturated with distilled 
water. Various kinds of seeds were employed 
but especial use was made of cabbage, 

The results in general were similar for the 
different seeds, though they varied much jp 
their susceptibility to the injurious action, 
Lettuce and clover seeds, for instance, were very 
susceptible to the injurious action of highly 
heated soils, whereas rye and buckwheat were 
very resistant. Plant growth is affected jn 
much the same manner, wheat, for example, 
recovering rapidly from the deleterious actioy 
of certain heated soils where tomatoes ap. 
peared to be permanently injured. Different 
soils give markedly different results upon heat- 
ing to the same temperatures. The action ap- 
pears to be dependent particularly upon the 
content of organic matter in the heated soil, 
as this influences both the amount of decom- 
position and the absorptive power of the soil 
for the substances produced upon heating. 
These results are in general confirmatory of 
the work of others upon this subject. 

The temperature to which the soil is heated 
is seemingly the most important factor in 
determining the extent of the injurious or 
beneficial action. Approximately 250° C. was 
found to be the most critical temperature in 
all the soils used. At this temperature seed 
germination was most strikingly retarded. 
Early plant growth was usually checked for 
the longest period of time on soils heated to 
250° C., although late plant growth, in the 
case of some crops at least, was most vigorous 
on these soils. Heating to temperatures 0! 
300° C., or above, in all the soils used, again 
reduced the injurious action to seed germina 
tion and early plant growth, as yell as the 
beneficial action to late plant growth. 

Heating soils to 250° ©. produced greater 
amounts of material extractable with water 
than heating to higher or lower temperatures. 


The ammonia content of the soil increased 


proportionally to the temperature of heating 
up to about 250° ©., after which it rapidly 
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fell to a minimum. The increase in ammonia 
os accompanied by a decrease in nitrates, 
which were practically non-existent in the 
highly heated soils. : 

The ammonia produced on heating soil has 
heen suggested by Russell as causing the in- 
jurious action, although no evidence on this 
point could be obtained. Pickering suggested 
that the injurious factor was volatile in na- 
ture, on account of its gradual disappearance 
from the soil, but Russell disagrees on this 
point. Russell, however, worked with low 
temperatures, usually not exceeding 100° C., 
and with volatile antiseptics. Under such 
treatment, only relatively small amounts of 
ammonia are produced directly, and seed 
germination and plant growth are not so stri- 
kingly affected as in soils heated to higher 
temperatures. 

The percentage of seed germination has been 
found to be closely correlated with the amount 
of ammonia present in the heated soils studied. 
The amount of ammonia required to injure 
germination, however, appears to vary with 
the type of soil when comparisons of different 
heated soils are made. It appears that the 
absorptive power of the soil is a very impor- 
tant limiting factor in determining the extent 
of the injurious action. 

The presenee of dihydroxystearic acid as de- 
scribed by Schreiner could not be demonstrated 
in the most toxic of the heated soils. That 
the toxic substance is of a volatile nature is 
evident by the fact that it is readily removed 
from the soil by aeration. If collected in water 
upon removal, its toxicity can be readily 
demonstrated. By collecting in a hydrochloric 
acid solution the chemical composition of the 
resultant salt has been shown to be ammonium 
chloride, containing ammonia in sufficient 
quantity to account for the toxie action of 
heated soils. 

It is improbable that all the ammonia pro- 
duced in heated soils exists as free ammonia. 
Large amounts of carbon dioxide are also pro- 
_ duced when soils are heated, which possibly 
accounts for the increased acidity of heated 
soils. The evidence at hand points toward the 
formation and injurious action of ammonium 
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carbonates particularly. These salts being un- 
stable in the soil except when kept in a dry 
and unaerated condition, accounts for the 
gradual disappearance of the injurious action 
of heated soils. It also appears that other com- 
pounds of ammonia are formed which are 
more stable in character. 

The beneficial action of heated soils on plant 
growth, especially of those heated between 
150° C., and 250° C., is believed to be due in 
a large part to the direct assimilation of 
ammonia or ammonium compounds by the 
plants after the manner described by various 
workers. The increased growth follows in 
practically all cases after a period of injuri- 
ous action to plant growth, and is no doubt 
dependent upon the reduction of the toxic 
substance to a point where it is stimulatory 
or acts as a plant food. The relative impor- 
tance of increased plant food production as a 
result of bacterial activity, and of direct chem- 
ical action, in highly heated soils remains to 
be ascertained. 

The writer will be pleased to obtain sug- 
gestions or criticisms on the point of view 
presented in this paper. 

JAMES JOHNSON 

UNIVERSITY OF WISCONSIN 


NOTE ON THE INTERFERENCES OF PARALLEL 
AND CROSSED RAYS 

Arter perfecting the design (Fig. 1) of my 
last article! thus obtaining an apparatus which 
is free from transmission through glass and in 
which all the rays are guided by reflection from 
metal surfaces only, I have secured definite 
evidence showing that the strands of interfer- 
ence patterns obtained are actually referable to 
the intersection of two grids, due to the two 
sodium lines, respectively. One of the grids 
is retarded in rotational phase with respect to 
the other. Why in the case of a transmitting 
grating, the nature of the phenomenon is so 
effectively concealed, I have not been able to 
make out; but with mercury light, but one set 
of striations is obtained, as anticipated. 

With this definite understanding of the phe- 
nomenon, the resolving power works out as 

1 ScIENCE, February 25, p. 282. 
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dd/A= D dh/R — »? 
where D is the grating space, R the path length 
and dh the displacement of the second grating 
G’, normally to itself, between like rotational 
phases of the two sodium lines. The second 
member of the equation is roughly dh/R and 
if dh.=.003 cm. is still guaranteed and 
R= 300 cm. as in my apparatus, the limiting 
resolving power is d\/A = 10° or .06 A. U. Ii 
d\/A=10- for the two sodium lines, dh = 
.3 em., which is about what I found. 

An interesting application of the apparatus 
(Fig. 1) or the other similar types may be sug- 
gested. By half silvering the mirrors and pro- 
viding a similar set beyond them, there should 
be no difficulty of bringing the interferences 
due to crossed rays, and to parallel rays, into 
the field of the telescope, together. Strictly 
homogeneous light (mercury arc) would be 
needed to obviate the duplications of the 
sodium arc. In such a case, therefore, the 
parallel fringes could be used after the manner 
of a vernier on the crossed fringes. One might 
think of this with a view to a repetition of the 
experiment of Michelson and Morley, if this 
experiment had not been so thoroughly carried 
out by the original investigators. However, 
the plan would be to rotate the apparatus, as 
a whole, so that the two crossed rays would be 
alternately in and at right angles to the earth’s 
motion, whereas the two parallel rays would 
preserve the same relation to that motion. 
Naturally the parallel and crossed paths would 
in such a case have to be enlarged by multiple 
reflection. Another favorable feature of the 
reversed spectrum interferometer is the small 
displacement, zx, of micrometer per fringe. 
This is x= /2(1-+ cos 6) cos o/2, 6 being the 
second angle of diffraction, ¢ the sum of the 
two. Hence roughly += )/4, or the sensitive- 
ness is about twice that of the customary 
types of apparatus. Cart Barus 

Brown UNIVERSITY, 

PROVIDENCE, R. I. 


SOCIETIES AND ACADEMIES 
THE BOTANICAL SOCIETY OF WASHINGTON 


THE 107th regular meeting of the Botanical So- 
ciety of Washington was held in the Assembly 
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Hall of the Cosmos Club, at 8 P.M., Tuesday, N 
vember 2, 1915. Forty-five members and six we 
were present. The following papers Were pre. 
sented: 


Relation of Catalase and Oxidases to Respiration 
in Plants (with lantern): Cuas, 0, 
MAN. (To be published in full as bulletin nun. 
ber 191 of the Maryland Agricultural Experi- 
ment Station.) 

The chemical mechanism of respiration in plants 
is very complex and imperfectly understood, 
Enzyme action undoubtedly plays the most impor- 
tant role. Among the enzymes which have been 
assigned various functions in respiration, we finj 
the oxidases and catalase, although their relation 
to this process is almost entirely hypothetical, 
Respiration in potato tubers is not only greatly 
accelerated by various artificial treatments, but is 
subject to fluctuations under natural conditions, 
such as greening and sprouting. The rate of res- 
piration also varies in different parts of the same 
tuber and tubers of different varieties. Since 
these tubers also contain very active catalase and 
oxidase, they were chosen as specially favorable 
material to make a quantitative study of the rela- 
tion of both catalase and oxidase activity to the 
intensity of respiration. The data seem to justify 
the following conclusions: 

1, The oxidase content in potato juice gives no 
indication of the intensity of respiration in the 
tubers. In other words, there is no correlation be- 
tween oxidase activity and the rate of respiration 
in these organs. The author does not disclaim any 
role of the demonstrable oxidases in respiration, 
but they certainly are not the controlling factor 
in regulating the rate of respiration in potato 
tubers, 

2. Catalase activity in the potato juice shows 4 
very striking correlation with respiratory activity 
in the tubers. 

Some Philippine Botanical Problems: E. D. 


MERRILL. 
To be published in full elsewhere. 


Botanical Notes of a Trip to Japan: W. 1. 

SWwINGLle. 

To be published in full elsewhere. 

THE 108th regular meeting of the Botanical So- 
ciety of Washington was held in the Assembly 
Hall of the Cosmos Club, at 8 P.M., Tuesday, De- 
cember 7, 1915. Thirty-two members and three 
guests were present. Messrs. A. T. Speare, James 
Johnson, H. R. Rosen and H. ©. Rose were elected 
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to membership. The following papers were pre- 


sented : 
Dr. W. Ralph Jones: An Appreciation: Dr. C. L. 


SHEAR. 

Dr. Jones was quiet and retired in disposition 
and of excellent habits. He had a great aversion 
to taking animal life and would not take courses 
in zoology involving the death of higher animals; 
neither would he hunt nor fish. His chief recrea- 
tion and amusement were novel reading and music. 
He was very fond of reading good French novels 
in the original, and of the opera. He showed an 
interest in natural science early in life and as a 
boy began a collection of minerals and also an 
herbarium of flowering plants. His interests in 
botany were broad and his training in languages, 
chemistry, physiology, ete., were such as to give a 
broad and substantial foundation for research. He 
possessed three of the fundamental requirements 
for success in scientific work, that is, love for 
truth, combined with thoroughness and accuracy. 
His notes, drawings and manuscripts were models 
of neatness and accuracy. He had undertaken sev- 
eral lines of investigation in connection with 
blackberry, currant and gooseberry diseases, but 
had practically completed only one of these. This 
was a study of what appears to be a new species 
of. Thielavia isolated from diseased dewberry 
plants. It is to be deeply regretted that a man so 
well equipped by temperament and training for 
research should be cut down in the prime of life 
and usefulness. 

Experimental Study of the Life Duration of Seeds 
(with lantern): Dr. WM. CRocKER. 

To be published in full elsewhere. 

Notes on Variations in Chinese Chestnuts (speci- 
mens): P, L, RICKER. 
To be published in full elsewhere. 

THE 109th regular meeting of the Botanical So- 
ciety of Washington was held in the Assembly 
Hall of the Cosmos Club at 8 P.M., Friday, January 
14, 1916. Seventy members and five guests were 
Present. Messrs, Rodney B. Harvey, G. McMillan 
Darrow and Roland McKee were elected to mem- 
bership. 

Economic-Botanical Exploration in China (with 
lantern): FRANK N, MEYER, 

Mr. Meyer, an agricultural explorer of the 
United States Department of Agriculture, has 
Spent nine years in China and adjoining countries 
studying the flora of this region and searching for 
Plants of economic value for introduction into the 
United States. He found quite recently a hickory 
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in China which has never been recorded in botan- 
ical literature. As yet no syeamores nor any 
papaw (Asiminia triloba) or leather-wood (Dirca 
palustris) have been found in China. Field work 
in botany in China is extremely difficult because 
most of the wild vegetation near densely settled 
parts has been exterminated. However, Buddhist 
and Tavist priests have preserved many specimens 
in their temple compounds. Mr. Meyer made ref- 
erence to the discovery of the wild peach in the 
provinces of Shansi, Shensi and Kansu, and to the 
expertness of Chinese gardeners in grafting. He 
expressed the opinion that in this country there is 
great need of national arboreta and permanent bo- 
tanical collections. 


The Recent Outbreaks of White Pine Blister Rust: 

Dr, PERLEY SPAULDING. 

When this disease first reached this country, it 
was thought repeated annual inspections of the 
lots of diseased trees would soon result in the 
complete eradication of the disease. Our experi- 
ence since that time, together with increasing 
knowledge of the characteristics of the disease, 
shows us that this is not true. Apparently the only 
method of completely eradicating this disease in 
any lot of infected trees is that of total destruc- 
tion of that lot. While large numbers of plant- 
ings of diseased imported trees were made in 1909, 
the careful inspection work done since that time 
by the states has kept the disease in them almost 
completely in control. It has become increasingly 
evident that our great danger lies in lots of dis- 
eased trees which were imported before 1909. 
These in most cases we know nothing about and 
of course have not been able to give them the nec- 
essary inspection. In the years 1909 to 1914, in- 
clusive, there were eleven outbreaks of this dis- 
ease, that is, cases where it escaped from the dis- 
eased pines on to neighboriug currants or goose- 
berries. In 1915 the weather conditions were so 
favorable for the disease that it spread very read- 
ily and for relatively long distances. Last year 
twelve outbreaks occurred. These areas vary in 
extent from only a few currant or gooseberry 
bushes up to a single area of some 400 or 500 
square miles. Experiments have shown that the 
wild currants and gooseberries of the Pacific coast 
and Rocky Mountain regions are susceptible to it. 
In fact it may be stated that all species of cur- 
rants and gooseberries, so far as they have now 
been tested, are susceptible. The ordinary culti- 
vated black currant, Ribes nigrum, however, is far 
more susceptible than any other species. While it 


/ 
‘ 
/ 
4 
‘ 
: 


xf 


438 SCIENCE 


is not grown in large quantities, it is very widely 
seattered; enough so that the disease during the 
past season readily spread upon this single spe- 
cies for miles, The future of the white pine, which 
has been quite largely depended upon for the for- 
ests of the northeastern states, is very seriously 
threatened by this disease, unless efficient efforts 
are made to control it. The character of this 
fungus is such that the removal of all wild and 
cultivated currants and gooseberries from the af- 
fected areas will stop its further spread in those 
areas. If the cultivated black currant could be 
eliminated from the nursery trade so that it would 
not be sold and its use could gradually be discon- 
tinued everywhere within the affected states, a 
great step would be taken toward the control of 
this disease. But more than this, state officers 
must have absolute power to destroy diseased pines 
and currants and gooseberry bushes, in order that 
unanimous action can be carried out within these 
affected areas. With this power should also be 
given the power to declare and enforce quaran- 
tines against shipments of stock from other states. 
When compared with minute search which is re- 
quired in finding gypsy and brown-tail moth nests 
in southern New England, the search for wild and 
cultivated currants and gooseberries is compara- 
tively simple. It also is comparatively easy to 
carry out when compared with the climbing of 
trees 75 to 100 feet in height in certain sections of 
New England for the removal of brown-tail moths’ 
nests, as is done every year. An efficient fight 
against this disease even now is not impossible, 
but it very shortly will be if not started at once. 

Catha edulis: A Narcoti of the Southern Arabs 

(with specimens): PAUL POPENOE. 

The kat, Arabic gat, shrub is a native of Africa, 
but much cultivated in Yaman, where its use is in- 
creasing so that the town of Aden now consumes 
annually more than 2,000 camel-loads of the leaves 
and twigs, which are chewed for their stimulating 
properties. The plant contains small quantities of 
an alkaloid called katrine, which seems to resemble 
cocain. It has been introduced into the United 
States by the Office of Foreign Seed and Plant 
Introduetion, United States Department of Agri- 
culture, and grows well in the South. The dangers 
from its use have probably been much exagger- 
ated. This plant may present commercial possi- 
bilities as the source of a new beverage to com- 
pete with tea. 


W. E. Sarrorp, 
Corresponding Secretary 
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THE BIOLOGICAL SOCIETY oF WASHINGTON 

THE 550th regular meeting of the Society was 
held in the Assembly Hall of the Cosmos Club 
Saturday, February 12, 1916, called to order a 
8 P.M., by President Hay, 

Fifty persons were present, 

On recommendation of the council Walter p 
Taylor, Museum of Vertebrate Zoology, Berkeley 
California, was elected to active membership, 

Under the heading Brief Notes and Exhibition 
of Specimens, Dr. Howard called attention to the 
work lately done by Dr. W. V. King, of the Bureay 
of Entomology, in demonstrating that Anopheles 
punctipennis was a carrier of both tertian and 
estivo-autumnal malaria parasites. He exhibited 
lantern slides of this mosquito and photo-micro. 
graphs of the stages of the malaria organism jy 
this hitherto supposedly harmless species of mos. 
quito. 

Under this same heading W. L. McAtee gave 
some of his recent observations on the vegetation 
in Virginia in the region south of Washington. 

The first paper of the regular program was by 
Henry Talbott: ‘‘Nepigon.’’ Mr. Talbott gave an 
entertaining account of a trip made by himself 
and others to Lake Nepigon. The fishes of the 
lake and neighboring region were especially dwelt 
on. Mr. Talbott’s paper was discussed by Dr. 
Howard. 

The second and last paper of the regular pro- 
gram was by Vernon Bailey, ‘‘Game and Other 
Mammals of the Yellowstone Park Region.’’ Mr. 
Bailey gave a short outline of his itinerary on a re- 
cent trip through the Yellowstone Park and the 
neighboring region, particularly to the south. 
The ground covered was mainly off the tourist 
track. The speaker described the beauties of the 
park from the viewpoint of the lover of wild life; 
he called particular attention to the loss of fear of 
men by wild life when protected from guns, dogs 
and eats; he called to notice the thriving condition 
of herds of ruminants in the park and the success- 
ful efforts now made to supply hay to the needy in 
winter, and to keep the antelope from wandering 
out of the park. Mr. Bailey’s communication was 
profusely illustrated with lantern slide views of 
the park and its wild life, in especial, the white: 
tailed deer, mule deer, elk, moose (recently de- 
scribed as Alces shirasi), antelope, bison, some of 
the smaller mammals, and Canada geese. 


M. W. Lyon, JB., 
Recording Secretary 
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